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To the aggressor, whose men 
have fallen prey to Panthers! . . 

TAKE WAR 


...Cougar Jets are coming! 


^Grumman Panther Jets, the first Navy jet fighters 
to see action in Korea, are being succeeded by faster, 
swept-ioing Cougar Jets. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE • LONG ISLAND 


Designers and builders also of the 
ian and the S2F-1, sub-killer. 
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Package-Type Constant Speed Drive., .now adapted 



for jet engine applicationsi 


Tlic Patkagc-Type Drii c can easily be 
adapted co jet engine designs where 
engine or pail eonsiderntiuns make rhe 
use of Sandwich or Cartridge-Type 
Drives impractical. It can be sttut or 
bracket mounted in line wirh a power 
take-off pad. A short drive shaft, read- 
ily attached to the conventional power 
pad, drives the unit. Having its own 
charge and scavenge pumps, the ilrive 


can utilize engine lube oil or- if design 
ret^uitements demand, an independent 
tiil system. If you are consiilering A-C 
power for a particular design, perhaps 
the Package- Type Drive will be the an- 
swer as a constant speed power source. 
Write Of call us about your application. 
Out well-trained staff of engineers will 
study your problem and recommemi a 
drive to fit your needs. 
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SUNDSTRAKD 

AIRCRAFT 

HYDRAULICS 

SUNSSTRANO MACHINE TOOL CO. 
HTDRAUlie DIVISION, ROCKFORD, ILL. 


AIROART AND INDUSTRIAL HTORAUIIC TRA N S M IS S 1 0 N S, RUMPS, MOTORS AND VAIVIS • OIL BURNER PUMPS • AIR SANDERS 
LATHES • MIUIN6, RROACHINO AND SPECIAI MACHINES - BROACHINO TOOLS • MAONEIIC CHUCKS 
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Rubber boots help 
a businessman hurry 


F lying businessmen are finding 
ouc chat B, F- Goodrich De-Icers 
pay their own way in time saved, delays 
eliminated and safety added. Trips 
don’t have to be interrupted and 
appointments missed because of icing 
conditions. These rubber boots keep 
the leading edges of wing and tail free 
of ice, permit normal flying. 

The Beechcraft shown above— like 
practically every executive plane of 
twin-engine size or larger— has its own 
tailor-made B. F. Goodrich De-Icers. 
They’re light weight, yet tough. They 
operate safely on cool air under low 
pressure- They’re highly efficieoc. The 


De-Icer plumbing is built right into the 
plane, malting the De-Icers themselves 
as easy co order as a new airplane ciie. 
This built-in plumbing makes the cost 
of De-Icer installation cheap insurance! 

The value of B. F. Goodrich De-Icers 
has been proved again and again. The 
airlines have maintained schet^les with 
De-Icer protection for dose to a quarter 
of a century. Newest type of BFG De- 
Icer is now used by two airlines for 
their Super Conscellatiotis. 

Other BFG products for aviation 
include: tires, wheels, brakes; heated 
rubber; Avtrim; Plastilock adhesives; 
Pressure Sealing Zippers; fuel cells; 


Rivnuts; canopy seals; hose and ocher 
accessories. The B. F. Goodrich Co., 
Aeronmtieiil Dkdsion, 

B.E Goodrich 

FIRST IN RUBBER 




T^eed a 
Compact 

RIGHT ANGLE 
DRIVE? 



Perhaps the compact design 
of ANGLgears— they fit into 
the palm of your hand— will 
solve your problem. And 
these standardized right angle 
bevel gear drives have the 
capacity of units many times 
their size. Model R-300 is 
rated at 1/3 hp at 1800 rpm 
—Model R-320 at 1 hp. Both 
models have hardened gears 
and ball bearings, are lubri- 
cated for life. Both can be 
supplied with either 2 or 3- 
way extensions too. 
ANGLgears are described ful- 
ly in the l.A.S. Aeronautical 
Engineering Catalog. We sug- 
gest you refer to this publica- 
tion for complete data. 
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HOW TO OFFER AIR SUPPORT 
when target is not seen 



ly Troops 


Blinding rain! Darkest night! Oleciiring clouds! One of these 
conditions ... or all three combined . . . deter planes from 
seeking out and destroying enemy strung points in support 
of friendly front hire troops. That’s why the Ford Instrument 
Company was called in by the Navy to design and build 
compact, airborne equipment to do this job. 

This is typical of the problems that Ford has been given 


by the Armed Forces since 1915. For from the \'ast engineer- 
ing and produclion facilities of the Ford Instrument Com- 
pany. come the mechanical, hydraulic, eicctro-medraiiical, 
magnetic and electronic inslnimcnls that bring us our “to- 
morrows today. Control problems of both Industn and the 
Military are Ford specialties. 




FORD INSTRUMENT COMPANY 

DIVISION OF THE SPERRY CORPORATION 

31-10 Thomson Avenue, Long Island City 1, N, Y. 



FOREMOST IN 
SCJENTIFIC DEVELOPMENT 

IN THE REALM OF FORGING 
DESIGN AND THE DEVELOPMENT 
OF PROPER GRAIN-FLOW, WYMAN- 
GORDON HAS ORIGINATED MANY 
FORGING DESIGNS WHICH AT THE 
TIME OF THEIR DEVELOPMENT 
WERE CONSIDERED IMPOSSIBLE 
TO PRODUCE BY FORGING. 




FORGINGS OF AlW^N U M»M A G N E S I U M • STEEL 

worcestW ma*achusetts 

HARVEY, ILLINOIS %TROIT, MICHIGAN 


NEWS DIGEST 


DomesHc 

Cargo-craimncd B-47 broke the trans- 
Atlantic speed record /imc 5, flving 
3.120 mi. from Linrestone AFB, 
to Faitford, England, in 5 hr, 22 min. 
The record was set on the final flight 
of a three-day operation transferring 
45 Stratojets of the 306th Medium 
Bombardment Wing from MacD21 
AFB, Fla., to Britain. Each bomber 
was heavily loaded with cargo stuffed 
into bomb b.i>’s and Rato pods on each 
side of the fuselage. A 15-planc squad- 
ron left MacDill each dav, stopping at 
Limestone for refueling^ The B-47s 
will fly a 90-day training mission across 
Europe with 20 KC-97 flying tankers 
that accompanied the wing to England. 
The 306th replaces a B-SO wing at 
Fairford. At conclusion of its mission, 
the unit is expected to be rcplac^ 
by the 305th Medium Bombardment 
\Ving. 

Jet cargo transport capable of 300- 
mph. speeds is being developed by Fair- 
child Engine Sr Airplane Corp., apply- 
ing research information gained in 
engineering studies of a highspeed tur- 
bine bomber, president Ricliard S. Bou- 
teile announces. Development of the 
ftist cargo aircraft is described as the 
primary goal of Fairchild's multi-mil- 
lion-dollar research program. Details 
and powerplant of flie jet transports arc 
not disclosed. 

Pan American World Airwavs’ Latin 
America Division got final subsidy mail 
pay from CAB, set at 3.5% rather than 
normal 7% return on investment for 
Apr. 5, 1948-Dec. 31, 1951. CAB dis- 
allowed 55 million of expenses on 
grounds LAD overscheduled equipment 
and overspent on sales. Board plans to 
set .1 final current and future rate in 
about two months. 

New labor agreement has been signed 
by Temco Aircraft Corp., Dallas, with 
the United Automobile Workers (CIO), 
gearing wages to a new cost-of-living 
index. The contract wipes out a hvo- 
cent wage cut slated under the old in- 
dex for 6,500 Temco employes. 

Brig. Gen. Sory Smith, USAF Di- 
rector of Public Information, has been 
nominated for promotion to major 
general. 

First service hiab of the Collins in- 
tegrated flight system sr’cre starts last 
week bv Swissair on scheduled trans- 
Atlantic DC-6B flights. Collins says 
the system will reduce the number of 
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instruments needed on cockpit panels. 

First foreign purchase of Beech Air- 
craft Corp.'s two-place, all-metal T-34A 
Mentor trainer has been made under a 
more-than-Si-million contract signed bv 
Chile with the Wichita manufactured, 

Rar iiiond B. Kirsner, Commerce De- 
partment Deputy Undersccrctaiy for 
Transportation, died June 6 in Nesv 
York, 

Ci\-il Aeronautics Boaid will open 
hearings June 16 on the fatal Meteor 
Air Transportation crash at lambcrt 
Field. St. Louis, May 23. Six died in 

Traiisoccsin Air Line's plans to op- 
erate a trans-Atlantic air service for 
Greek shipowner A. S- Onassis (.Avia- 
TtoN WnEK Apr. 20. p. 81) have ran 
into competition. The Greek Minister 
of Communications reports counter pro- 
posals have been received from other 
Greek financial groups and foreign air- 


Bendix-Skinner Division, manufac- 
turer of filters for aircraft, automotive 
and industrial fields, will build a new 
plant at Detroit for occupancy in No- 
vember. Plant will consolidate four 
smaller Detroit fecilitics. 

Sixty-Sixth Tactical Reconnaissance 
Wing, comprised of former Air Na- 
tional Guard units from Okhhoma, 
Tennessee and Alabama, is scheduled 
to leave for duty with NATO forces in 
Germanv. AVing flics RF-80s and RB- 
26s. 


Financial 

Lear, Inc., Grand Rapids, Mich., has 
declared a regular semi-annual dividend 
of 12i cents on each share of 5% pre- 
ferred stock. The corporation reports 
sales totaling 522 million for the first 
live months of this year, a gain esti- 
nrated at 50% liighcr than the same 
period of 1952; backlog as of May 31 
was 574.4 million, setting an all-time 
high. 

Slick Airways reports a 1952 profit 
.iftcr taxes of 5434.328, derived solely 
from the sale of a C-46 and a prototype 
DC-6B. Operations incurred a 53,749 


Int'ernational 

Saab J-29, Sweden’s 650-mph. swept- 
wing jet fighter, made its public debut 
lime 6 during an air show over Stock- 

Maj. Gen. Birger Schybe^, Sweden’s 
air defense chief, was killed June 4 in 
crash of a training plane north of the 

Pocket-size guided missile has been 
dispiaved bv the French defense depart- 
ment. which says the 30-lb., 200-mph. 
weapon is designed to smash tanks, can 
be launched by a foot soldier. 

Unofficial speed record was set by a 
British Canberra jet bomber June 6, 
firing 2,260 mi. from Wharton, Eng- 
land. to Gander, Newfoundland, at an 




The Aviation Week 

June 15, 1953 



CUHXi ph^LCStic^ 


Headline News 

AF Culbock Heodt lor Conpess Fighi. . 12 

Wil,an Orders R&D Fund Slash 14 

Kaiser.Fra«r Undar Fire 15 



Aeronautical Engineering 


Production 

Wliy I)e.ia»ers More PlosUrs 43 

Avionics 

Plane vs. Miuile Reliability S3 


Equipment 

Jei Fuel ComroU Tested Cheaper 62 

Edison Develops Fire Deleetor 6S 


Air Transport 

CAB Uunchee New Fares Sludv... 
" rlh American Fishls for Rale Cut 
miane Plan All-Piston Airline.... 
Frcil Ue Starts Safety ReshuRle 


Ed itoriol 





Picture Credits 



AVIATION WEEK, 


IS, 1953 


Washington Ronndup 


Slippage Penalties 

Neither tlic aircraft industry not Pentagon brass has 
any clear idea yet on how Defense Secretary Charles E. 
Wilson intends to enforce the penalty for airaaft pro- 
duction slippages with which he threatened manufac- 
turers at his recent Pentagon conference (Aviation Week 
June 8, p. 13). 

Most prevalent industry reaction is that ^Vilson was 
just "beating on the table’’ for the record and actually 
has no serious intention of dropping aircraft not delivered 
on time from the production program. If lie did. it 
would result in greatly reduced aircraft deliveries over the 
next few years and heavy Snancial losses for most manu- 
facturers with large production programs. 

Helicopter Cut 

Bluest beating the fast-growing helicopter industry 
took in the current budget shut9e was in the elimina- 
tion of five USAF assault helicopter squadrons pro- 
grammed for Piasecki H-21 and Sikorsky H-19 equip- 
ment. 'rhe USAF copter squadrons would have been 
assigned to the Troop Carrier Command. In contrast. 
Army’s helicopter program wasn’t touched. Army feels 
USAF copter squadrons represent duplication of the 
Army's program for its own transport copter squadrons 
operating under divisional control. 

New CAA Siberia? 

Washington observers wonder if the Civil Aeronautics 
Administration regional office in Kansas City is becom- 
ing a new "Siberia" for the exile of high-senioritv officials 
of the controversial Office of Aviation Safety. 

Latest to go to Kansas City is Omer Welling, who was 
acting chief of aircraft engineering in OAS at Washing- 
ton. Some of Welling's rulings on aircraft safety stand- 
ards stirred major rows that had to be settled finally by 
CAA administrator Fred Lee Overruling Welling. 

Preceding Welling at Kansas City is William B. Davis, 
formerly deputy director of OAS- Still in 'Washington is 
Ernest Hensley, head of OAS. 

Super Carrier Issue 

Watch for the Navy super carrier issue to pop into the 
present defense budget row. Democratic senators plan 
to quiz Defense Secretary Wilson on how funds for 
the second and third super carriers got into the Navy 
budget and whether the Joint Chieft of Staff ever ap- 
proved these additional carriers. 

Pentagon scuttlebutt says JCS approved only the first 
super carrier and Navy is financing the other two from 
funds stripped from construction of anti-submarine ves- 
sels. Anti-submarine warfare is the Navy's primary mis- 
sion under present JCS role and mission assignments- 

Heavy Press Cuts 

After being approved in the Republican -Administra- 
tion’s first survey of military' construction, the USAF 
heavy press program is facing hea\y going in the current 
defense cconomoy drive. No decision has been made 
public yet, but indications are some parts of the program 
svill be eliminated or postponed-probablv the laigest, 


50,000-ton presses. Despite the high original cost of 
the heasy press program, it cscntually was expected to 
effect major economies in both time and labor on high- 
speed aircraft production, 

Airmail Boom 

Boom in airmail volume and cut in some rates was 
moving nearer this sveek as the Post Office legal depart- 
ment reported on how the Postmaster General might cut 
legal red tape preventing shipment of surface mail by 
airfreight. 'This has been a major project of Assistant 
Postmaster General-Transportation Jolm Allen and execu- 
tive director of the Transportation Bureau .Alfred Gra- 

The apparent prohibition against shipping surface mail 
(3-cent stanms) Ijy air is a Postal Revenue Act clause 
stating that Post Office shall charge 6 cents per ounce for 
airmail. Allen and Graham now believe tlieje are more 
legal reasons why they can ship surface mail by air at 
less than 6 cents than there ate legal obstacles. 'When 
they start shipping some regular mail at 20-25 cents a 
ton-mile, cuts in straight longhaul airmail compensation 
(now 45-53 cents a ton-mile) may not be fat behind. 

McNeil's Role 

Assistant Defense Secretary Wilfred McNeil, already 

S iven much credit for being tlie guiding hand in the 
rafting of the new Administration’s defense budget 
which slashed S5 billion from Air Force funds, is now 
being given much credit for guiding its course on Capitol 
Hill. The reason: Stanley Sommer, formerly a right-hand 
man to McNeil is now right-hand m.in to Sen. Homer 
Ferguson, chairman of the Senate Military Appropriations 
Subcommittee. Soramersviites the questions, hands them 
to Ferguson; Ferguson asks them. 

Plane Buying Nosedives 

Air Fore procurement of aircraft and rel.ited materiel 
has taken a nosedive since the new Administration took 
over. During the first six months of fiscal 1953— July- 
throiigh-December— USAF obligations, reflecting con- 
tracts let, averaged $1.2 billion a month. But for the 
Jamiary-through-April period, the average was down to 
$363 million a month. 

Navy obligating, which got off to ,i slow start last July, 
has gone up sharply. Over the July-Decembcr period. 
Navy obligations for aircraft and related procurement 
averaged only $282 million a month. But for the January- 
-April period this went up to a $735-million-a-month 
average. 

What About GFP? 

One of the big problems about slippages in militarv 
aircraft schedules has always been keeping military sched- 
ules for Government-Furnished Procurement in conso- 
nance with tlic schedules of the aircraft tliemselvcs. It 
Defense Secretary Charles E. Wilson’s reported crack- 
down on behind-schedule aircraft deliveries is effective, 
he will need to get the GFP schedules on the ball. too. 
Otherwise the airframe builder svil! end up with airplanes 
as complete as he can make them, but still lacking some 
essential item. -Washington staff 
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Macwhyte “Hi-Fatigue” Aircraft Cable has minimum uniform 
stretch and exceptional resistance to wear and bending fatigue. 

Because it is properly PREtormed, it lays dead with no 
tendency to twist or curl. 

You can order Macwhyte “Hi-Fatigue” Aircraft Cable in reel 
lots, specified lengths, or assemblies. Macwhyte “Safe-Lock” 
and “Socket-type” terminals are supplied loose or attached. 

SEND FOR THE NEW MACWHYTE AIKCnAfT CATALOG A-2 


MACWHYTE COMPANY 

2905 Fourteenth Ave., Kenosha, IVis. 

Manufacturers of “ Hi- Faiijtue" Aircraft 
Assemhties • Tie Rods • Braided Wire Rope 
Slin^ • Bright, Galvanised, Stainless Steet 
and Monei Metal Wire Rope. 
''Hi-raiigiie'' tsareglstertd tradenmrk 



Member A. D. M. A. and A. I. A. 
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WHO’S WHERE 


lu the Front Office 

liiomiis 'VoUc has been elected board 
chairman of Pacific Ainnotivc Corp., But. 
bank. Calif., succeeding Arthur C. Stewnit. 
svho resigned. H. H. Gieenwald is P.AC's 
oesv treasurer and a.ssistant to tire treasurer. 

K. W. lohnsrrn. fonner chrel engineer 
of the mechanical section, components 
and ssstems labor.ators', Wrigiit .\ir Devel- 
opment Center. Dayton, is president and 
chief engineer of the nervlv formed K. W. 
lohnsoR &* Co,, also at Dayton, which will 
spcciaiirc in shock and vibration systems- 

Maj. Gen. Fdniond H. Lcavey (USA 
Ret.) has been named president of Federal 
Tclccommrmication 1.aboratories. Inc., Nut- 



Co.. Glendale. Calif., has been elected to 
the board of directors. 


Changes 

John W. Young has been named quality 
control director at North American Avia- 
tion, Los Angeles, succeeding the late R. E. 
Dawc. Fred L. Bockc has been appointed 
chief powerplant engineer. 

Rolre Wyei is new assistant plant comp- 
troller for Solar Aircraft Co„ San Diego. 
-Also promoted: Fred S. Hage, Jr., chief con- 
tract administrator, Des Moines plant; Hcrbe 
Lubke, assistant purchasing agent; Wayne 
Suminey, material control supervisor, and 
Homer Bible, assistant supersnsor of material 
control. 

loci G. Childs lias been appointed man- 
ager of employe education at jack & Heintz, 
Inc., Cleveland. Also promoted: Frank A. 
Haag, sales manager-commercial products, 
and Lawrence L, Bechlet, manager of com- 
mercial motor sales. 

R. Steve Sasnett has been named chief 
of Boeing .Airplane Co.b technical liaison 
office, AA'ichita Division. 

C. R. Youmans has been promoted to 
chief tool planner at Goodyear Aircraft 
Corp., Akron, and R. II. Lippert has been 
named to handle all lighter-than-air craft 

G.^S. Hislop has been named chief de- 
signer of the Helicopter Division, Fairey 
Aviation Co., London. 

Samuel G. Harris lias been named dis- 
trict engineer of Hagan Corp.’s Aeronautical 
and Special Products Div., Tullahoma, 


Honors and Elections 

Don R. Berbn, president of Piasecki Heli- 
copter Corp., Morton, Pa., has been aivarded 
an honorary Doctor of Engineering by Pur- 
due University, where be was graduated in 
1921 as a mechanical engineer. Frank N. 
Piasecki. board chairman, has received an 
lionorary Doctor of Science degree from 
Pennsylvania Military College, Chester. 

W. D. Dilworth, United Ait Lines traffic 
manager, was named chairman of the Uni- 
versal Ait Travel Plan by a recent Paris con- 
ference of domestic and international car- 


INDUSTRY OBSERVER 

► Pun Amcrienn World Airwass still is negotiating for a loan of the 
dc Havilland Comet 2 prototype from Britisli Overseas Airways Coro, 
as soon as BOAC gets its first production models, originally due at the 
end of this vear. However, the Comet 2 ptO|rjin may be set back, 
partly as a result of the Calcutta Comet 1 crash. The Comet 2 proto- 
type has just completed one set of tropical trials but may have to undergo 
anotlicr before certification, 

► Allison Division, General Motors Corp., is not eager to go ahead witli 
the Model 520-C-l turbojet, I,870-lb.-thrust conversion of the T38 turbo- 
prop engine, unless it has some definite assurance of sizable orders for 
the powerplant— presumably for military trainer use. The converted TJ8 
was one of the engines figuring in the TX trainer competition, and some 
industry critics of the French-designed Marbore engine, with svhich 
Cessna won the competition, still are pushing the Allison powerplant 
on grounds it is more powerful and vsoiild be ready for use before the 
Marbore. Continental Motors Corp. will build the Marbore in this 
country. 

► Cornell Aeronautical laboratory, Buffalo, N. Y,, is conducting a 
research study on a new all-altitude landing gear for small airplanes, 
seeking to achieve the advantages of both the tricycle and the older tail- 
wheel landing gears, and eliminating major disadvantages of both. 

► An Air Force mockup of a proposed system for location and actuation 
of helicopter cockpit controls is being studied by USAF and Navy 
experts, with industry participation. 'The study seeks a greater stand- 
ardization of controls than has been available heretofore, with greater 
ease of transition by pilots from one copter to another. 

► Bendix-Paeific Division is exploring the use of a new four-pound tele- 
metering transmitter to aid Navy jets in safe landings on carriers. Tlic 
airborne device would transmit to a visual indicator on the carrier, for 
use by the landing signal officer's assistants, who would relay to him the 
follovving critical information on final approach: airspeed, engine rpm, 
and rate of change of speed and rpm. Indications arc that U.S. Navy 
is cool to the idea, so Bendix is discussing it with Canada for use on a 
new Canadian carrier. 

► British sources say Col. Robert McCormick is in the market for a 
turboprop Vickers Viscount as an executive plane. In a British visit 
recently, the Chicago Tribune publisher looked at the smaller prototype 
Model' 630 owned by the British Ministty of Supply and thought it 
might do. But this particular airplane isn’t on the market, so he would 
have to settle for a production Viscount, 

► Leading edge camber of tbe wing of the dc Havilland Comet 3 has 
been altered from earlier Comets. Tlie leading edge dips down, to get 
somewhat the same eflect as with a droop-snoot leading edge. De Havilland 
expects the new airfoil will improve the jet transport's takeoff performance 
without sacrifi« in cruising speed. 

► General Electric is outfitting a Navy Douglas Skyknight F3D with a 
new e.xperimental interceptor fire control system at GE’s Schenectady 
flight test center. The new system provides “closed loop” operation 
with tlic radar-computer signals being fed directly to the autopilot in 
order to maneuver the plane into the correct intercept position auto- 
matically. 

► USAF’s Directorate of Flight Safety Research has made a series of 
design recommendations to the U.S. industry for landing gear, based 
on a study of Air Force accidents involving gear malfunctions. Recom- 
mendations include; fonvard retraction of gear, so that airflow will lielp 
force gear down to locked position in the event of inalfunction; simple 
locks with non-ctitical adjustments; fast and simple emergency system; 
visual indication of locked position; moderate tire ptessnres- 
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AF Cutback Heads for Fight in Congress 



• Vandenberg challenges 
143'Wing stretchout. 

• Wilson asks breathing 
spell to re-evaluate needs. 

By Kalhcriiic Johnsrn 

Outgoing Air Force Chief of Staff 
Gen. Hoyt Vandenberg’s emphatic 
challenge of the new Administration's 
plan to shave down and stretch out the 
“one shot" H3-wing USAF program 
threw the issue into the public arena. 

It probably will be debated hotly up 
to the November 1954 elections, with 
the first showdowns coming in this ses- 
sion of Congress on votes on the revised 
Administration defense budget which 
slashed 55 billion off USAF funds fot 
the coming fiscal year. 

"You don’t mean that the whole 143- 
wing Air Force would be throrvn in 
immediately at the outbreak of a war?" 
Sen. Homer Ferguson, chairman of the 
Military Appropriations Subcommittee, 
inquired skeptically. 

“The 143-wing prr^ram has no pro- 
vision for a reserve force," Vandenberg 
replied, "I mean we would have to use 
it all at once. It is a one-shot Air Force." 

► 120 Wings— The Truman budget, 
aimed at achievement of 137 wings fay 
mid-1955 and 143 wings by mid-1956, 
provided 511.7 billion for ’USAF, ear- 
marking $6.6 billion for aircraft and re- 
lated procurement and 5537 million for 
research and development. The new Ad- 
ministration's budget shoots at 120-wing 
strength by mid-1955 and would hold it 
at this level to mid-1956. It cuts air- 
craft procurement funds bv $3.1 billion 
and research and development funds by 
$62 million. 

The 23-wing reduction in the new 
program, Vandenbeig said, would in- 
volve five fewer strategic air wings, 15 
fewer tactical wings, and three less air- 
lift wings. Air defense is vitally affected, 
he said, because tactical wings based in 
this country are used as defense inter- 

Conunenting that "I sense from some 
statements of the military leaders the 
desire to build up such forces as would 
defend the whole world,” Secretary of 
Defense Charles Wilson ap)>cared before 
the committee to meet Vandenberg’s 
challenge. 

► Less Resistance— Pointing out that the 
new Administration wants a complete 


review of the entire military program, 
Wilson emphasized that the ftesident 
and the National Security Council have 
“neither re-affirmed nor set aside" the 
143-wing air program. 

He anticipated that the review would 
be completed in November. If the de- 
cision is made to go forward with the 
143-wing program, he said, the review 
“will entail no delay.” Wilson insisted 
tliat his budget provides all the money 
that USAF could judiciously spend in 
fiscal 1954 and is iased on a policy of 
“security first and economy second." 
He mentioned that “a little less passive 
lesistance" by Air Force "would help." 
► Air Force View— The heart of the 
Wilson-Vandenberg controversy ap- 
peared to be whether there should be a 
"breathing spell" to re-evaluate the 143- 
wing program, particularly in view of 
atomic developments. Opposing the re- 
view, Vandenberg rvas emphatic on 
these points: 


Aircraft Schedules 

The aircraft industry has been 
operating under Military Produc- 
tion Schedule A-19, approved in 
October 1952. A nesv schedule re- 
cently lias been approved by the 
Defense Dcpiirtment and will be- 
come effective July 1. 1953. This 
schedule calls for delivery of tlie 
same number of aircraft scheduled 
for fiscal 1954 under A-19, plus 75 
additional combat aircraft expected 
to be picked up from slippage in 
fiscal 1953 dcliveries- 


• No new factors have entered the situa- 
tion to alter the October 1951 decision 
of the Joint Chiefs of Staff to build up 
to a 143-wing air strength as quickly as 
possible, which was based on “the best 
available intelligence" that by mid-1954 
the Soviet Union would be able to 
launch an all-out atomic attack against 
the U, S, 

Vandenberg stated; “The size and 
compositiOD of the proposed force was 
liased on an examination of all factors 
such as the buildup of our own atomic 
stockpile, the impiovcmcnts to be ex- 
pected in our own weapons and in the 
enemy’s weapons, and the expected size, 
nature and disposition of Communist 
military forces. There have beeo no 
significant or unexpected change,s in 
weapons development or in forces since 
the decision was made,” 

• Increased atomic firepower does not 
warrant any reduction in the number 
of planes in the 143-wiug force. He in- 
sisted that it would take the same plane 
tormation to deliver an atomic attack 
as an attack with conventional firc- 

Under persistent questioning by Sen. 
Edward Thye, Vandenberg conceded 
that "over the target" it would take 
only two planes with atomic bombs to 
knock out Kelly Field and Randolph 
Field in Texas, but it would take 30 
planes with conventional firepower. But 
he protested that this was unrealistic. 

’Thye pointed out that only two 
planes— a tomber and a weather plane— 
were required for tire Nagas;iki and 
Hiroshima missions. They also observed 
that because of its greater effectiveness 
an atomic attack would not liavc to be 
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Talbott Confirms Plane Cutbacks 

of "production delays and other con- 


USAF Secretary Harold E, Tal- 
bott last week confirmed on Capitol 
Hill production cuts in three air- 
craft programs previously rqjorted 
by Aviation Week, They ate; 

• Beech T-36A twin-engine trainer 
(Aviation Week Mar, 30. p. 12 
and June 8, p. 13). Talbott said this 
program had been eliminated "be- 
cause requirements fot which it was 
designed can be handled by other 
aircraft." Canadair, Ltd., of Mont- 
real was scheduled for second-source 
production of the T-36A. 

• Chase C-123B assault transport 
(Aviation Week Mar. 30, p. 12 
and June 8, p. 13). Talbott said this 
program had been reduced because 


sidcrations. 

• Boeing B-47 Stratojet bombers 
(AvtATiON Week April 13, p. 13 
and June 8, p. 13). Aviation 
3Veek’s first story that a cut in the 
B-47 was being considered by De- 
fense Secretary Wilson was denied 
officially. Talbott admitted last week 
before the Senate Appropriations 
Committee that 200 B-4% would be 
cut, ostensibly on the ground that 
they were “trainers” to be used by 
Strategic Air Command in training 
atomic bomber combat crews. TTie 
B-47 cut will come from production 
scheduled for Lockheed-Marietta 
and Douglas-Tulsa plants. 


followed up by "wave after wave" of 
plane formations to accomplish a mis- 
sion as in World War II. 

► Personnel Cut— Aside from strenuous 
opposition to the abandonment of the 
143-wing goal-or at least indicated 
abandonment— Vandenberg directed his 
attack on the Wilson regime primarily 
at personnel and base construction 
policies. 

Although USAF is expanding, he 
pointed out, it has been directed to re- 
duce personnel over the coming year 
from a current strength of 980,000 to 
970,000. Tliis will mean that pilot 
training will have to be held at 7.200 
a year, instead of rising to 12,000 a year, 
he said. 

Base construction, already a “serious 
bottleneck” in the 145-wing program, 
was held up by Wilson's requirement 
of a review of all projects, he protested, 
and more than 5500 million appropri- 
ated for construction has not yet been 
released. 

Vandenberg mentioned that "there 
has even been a heavy reduction in funds 
that can be used for research and for 
development of planes and weapons of 
llie future." 

He did not directly challenge the 
$3. 1-billion cutback in procurement 
money. He did point out that “to have 
a jet bomber in 1956 we have to make 
a contract for it in 1953 or 1954.’’ and 
defended USAF's $28. 5-billion carry- 
over of unexpended procurement funds 
-a chief target of Wilson-by stating 
that $25.2 billion represents actual con- 
tracts and the remaining $3.3 billion 
represents funds for procurement al- 
ready planned and programmed. 

► Talbott View— USAF Secretary 
Harold Talbott defended the Wilson 
budget, but under questioning said that 
“some additional money could be 
spent” to push the air program in fiscal 
1934, but that "no additional obliga- 
tional authority for planes would be 

► Wilson Comment- These are points 
made by Wilson in rebutting Vanden- 
berg; 

• Under the Administration pcogram, 
excess planes will be diverted to build up 
National Guard and Reserve forces. 
"ITie condition and effectiveness of 
these forces must be considered in any 
honest appraisal of the air power ques- 
tion," Wilson observed: "and we will 
have approximately 143 wings of Air 
Force combat strength under the new 
program by June 1953—120 in the regu- 
lar Air Force and 22-plus in the Na- 
tional Guard and Reserve.” (Vanden- 
berg empliasized that the National 
Guard and Reserve are “second inae- 
ments” and could not be counted on 
for prompt retaliatory action.) 

• The review of USAF’s base program 
will cause "two- to three-months’ delay” 


on some projects, but overall it will 
speed up the program, Wilson main- 
tained. "Once wc get a good program 
buttoned up wc can move rapidly for- 
ward" and won’t be continually encoun- 
tering delays and revisions. 

• Further personnel reductions, in ad- 
dition to the 10,000 already directed, 
may be possible, Wilson anticipated, 
(Under the Truman budget USAF’s 
personnel strengtli would go up to 
1,061,000 by the end of the fiscal year, 
compared with the 970,000 level set by 
Wilson.) 

He said the USAF’s oivn estimates of 
its personnel requirements for the 143- 
wing program have fluctuated by as 
much as ^496. He did not intend to 
permit a lowering of the pilot training 
goal from 12,000 to 7,200 a year, he 
said, commenting that the suggestion 
seemed like "the old military trick of 
taking something out the civilians can’t 

■ No decision was made to make the 
major $5-billion slash in USAF funds— 
compared with a Sl-billion cut for the 
Navy and a slight increase for the Army 
to include Korean expenses, Wilson 
said. But in going over the military 
programs item-by-item “it was just 
found that the Air Force budget was 
soft in many places." He said the Air 
Force has continually overestimated its 
lequircmcnts for appropriations and its 
obligations and expenditures. 

,\n example he used: Last September, 
USAF estimated fiscal 1933 expendi- 
tures for aircraft and related procure- 
ment at $7.8 billion and fiscal 1954 
expenditures at $9,9 billion. But in 
the Janiiarv budget, the estimate was 
down to $6 billion for 1953 and $7 bil- 
lion for 1954-a total slippage of $4.7 
billion for the two yean. 

• Re|)Orting that he planned a revierv of 
USAF's research and des’elopment pro- 
gram. Wilson said it was not his inten- 


Aircraft Spending 

Defense Secretary M'ilson testi- 
fied that original OSAF estimates 
for spending on aircraft procure- 
ment totaled $7,827,529,000 for 
fiscal 1953 and $9,907,200,000 for 
fiscal 1954, 

Actually. USAF was able to 
spend only S6.05 billion in fiscal 
1953 for aircraft and it is estimated 
that between $6,25 billion and 
$6.7 billion actually will be spent 
in fiscal 1954. 

Wilson testified that production 
slippages of 22% in combat air- 
craft and 12% for all types of air- 
craft accounted for the $5-biIlion 
difference behveen what USAF 
had appropriated for aircraft pro- 
curement and what it actually will 
be able to spend before the end 
of fiscal 1934. 


tion "to cut down on worthwhile 
projects." But, he added, “pure" re- 
search is not a proper activity of the 
Defense Department and complained 
against the policy of "giving every tech- 
nical school in the country” a contract. 
► Asvait Rebuttal— Tire outcome in 
Congress on USAF’s coming-year 
Inidget hinges heavily on Vandenberg’s 
detailed justification for restoration of 
part— prolsiblv about $3.5 biilion-of the 
$5.1-bilIion slash made by Wilson, 
which members of the Senate Appro- 
priations Committee have requested. 
'Ihc committee expects to call Wilson 
back to refute Vandenberg’s item-by- 
item presentation. 

Special interest centers on the re- 
search and development program, and 
Wilson has been asked to appear in 
closed session to report on the “him- 
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drcds” of projects in\ohcd in liis S62- 
inillion cut iu this area. 

► Background— Behind the Wilson- 

Vandenbcig controversy are these fac- 
tors: 

• Supporters of the 143-wing program 
in Congress liave a strong buttress for 
their case in the position of the Joint 
Chiefs of Staff, as a hody— not only 
Vandenberg. 

• Supporters of Wilson program are 
relying heavily on tlic backing of the 
President. It will be at least several 
months— and long after \otcs ate taken 
in Congress— before the incoming JCS 
cart complete an evaluation of the whole 
inilitarv- situation. Until then, the 
March JCS statement stands as the 
top military judgment. Because of his 
militar;' background and access to in- 
telligence, the President is considered 
the onlv one well qtialified to question 

• President Eisenhower’s precise posi- 
tion is still in some doubt. At a press 
conference, the President gave general 
endorsement of the defense budget but 
declined specifically to take responsi- 
biiitv for the decision to cut USAF 
S3 b'illion. 

• Waste and inefficiency in the Air 
Force will be spotlighted by Republi- 
cans in Congress and used to support 
Wilson’s contention that greater air 
Strength can be achicsed wifK less dol- 
lars. An Armed Services investigating 
Committee headed by Sen. Styles 
Bridges is digging into USAF con- 
tractors’ costs and performance. Last 
week another Senate Armed Services 
Subcommittee was set up to investigate 
USAI' fiscal management. Tire mem- 
bers-. Sen. Ralph Flanders, chairman; 
Sen. Francis <iase: Sen. Harry Byrd. 

• Sen. Homer Ferguson’s course is be- 
ing watched with interest. As chairman 
of the Military Appropriations Subcom- 
mittee he is tfce key Senate member on 
the S5-billion USAF cut. He is up for 
re-election next year in Michigan, the 
home state of General Motors Corp., 
which Wilson fornterly headed, and of 
the late Sen. Arthur Vandenberg, 
uncle of the present USAF chief. 

• Sen. Stuart Symington, former Secre- 
tary of the Air Force, is being held in 
restraint by the Republican leadetship- 
Ferguson refused Symington the privi- 
lege of questioning Vandenberg, Wil- 
son and other witnesses before the 
Military Appropriations Subcommittee, 
although it is a common courtesy ac- 
corded senators who are not members 
of a committee but who have a special 
interest in the subject under considera- 
tion. Symington requested chairman 
Leverett Saltonstall to summon Wilson 
and Vandenberg so that as a member 
of that committee he might question 

Additional points by Vandenberg; 

• The best test of the efficiency of a 


service is whether it can meet its 
iiiissioti. -nic U- S. Ml Force is the 
only orgimixafion in the world that can 
meet the mission on the Yalu and has 
been given credit with being the mili- 
tan- force responsible for preventing a 
third world war." 

••\s for management efficiency, he 


.\ secret attempt bv Defense Secre- 
tary Wilson to slash aeronautical re- 
search funds heavily came to light on 
Capitol Hill last week in testimony be- 
fore the Senate Appropriations Com- 

’uSAF Secretary Harold Talbott re- 
vealed that in addition to the S62-mil- 
lion cut in Air Force research funds 
made in the revised Republican budget, 
a recent directive fnvm Wilson ordered 
the Air Force to program for only 73% 
of the S475 million authorized in the 
new budget. 

A similar slasli in Navy’s aviation re- 
search funds, 25% below the Republi- 
c-.in budget level, also has lieen ordered 
by Wilson and restrictions have been 
imposed on spending Navy fluids al- 
ready appropriated for research in previ- 

► Triilored Program- Talbott testified 
that USAF’ was now drawing up a re- 
sc-arch and development program tail- 
ored to fit the additional 23% cut. lie 
said, however, that he expected Wilson 
to release the full S473 million sought 
in the 19S4 budget after study of the 
new USAF program. 

Congressional source.s were irritated 
at the idea that Wilson was forcing 
USAF to ask for more funds than they 
knew he would allow them to spend on 
research. Pentagon sources expressed 
doubt USAF would ever get to use 
more than the 75% of the S475 million 
now being requested. 

I’licy cited verbal instructions accom- 
panying Wilson’s hitherto secret direc- 
tive paring the R&D program to S360 
million. These instructions ordered 
USAF to program downward to reach a 
level of S300 million for the fiscal 1935 
budget and plan on operating its re- 
search and development program at that 
level indefinitely. 

► NACA Swamped— Jhe full scale of 
the Wilson cuts now planned in aero- 
nautical research and development 
funds would deal a crippling blow to 
the future quality of U. S. military air- 
craft, in the opinion of both military 
and industrv observers. 

Thev point out that the advent of 
tactical aircraft into the supersonic 
speed range has imposed a heavier re- 
search and development load on the 
military services and the aircraft indus- 
try than at any time in their history. 
The National Advisory Committee for 


said, the Air Force has continually 
brought in top business experts to 
improve its mctliods and will continue 
to do so. But the constant change in 
programs- there have been 10 to 12 
different programs during his service 
as Chief of Staff- do not make for 
efficiency, he said. 



•l ALBOri’; The boss says “rat." 


-Aeronautics recently repotted that the 
current demand for aircraft research 
data in the transonic speed range had 
swamped the available research facilities 
in this country. 

W’ilson tc.stificd that he planned no 
further cuts in aeronautical research and 
development hinds beyond what he had 
I'lrcadv made in the fiscal 1934 budget, 
but Pentagon sources found it difficult 
to reconcile this statement with the di- 
rectives that have been issuing from 
Wilson’s Pentagon office scheduling 
additional 23% cuts. 

Industry sources say many specific 
aircraft and engine development proj- 
ects aimed at the supersonic speed 
range would be seriou-sly retarded by the 
proposed Wilson cuts- 
► “Bum Airplane"- Wilson has told 
both the aircraft industry leaders and 
the press that he believes there is a 
good deal of "boondoggling’’ in aero- 
nautical research, fic told the Senate 
committee that he believes there is no 
place for pure research in the Defense 
Department- 

He also said the project for atomic- 
|30wctcd aircraft was being pushed "too 
fast" and told senators that even if the 
scientists’ hones had been realized they 
would have produced a "bum airplane.” 

Wilson was scheduled to testify in 
executive session with the Senate Ap- 
propriations Committee to detail what 
projects would be effected by his 
initially proposed cuts. It was expected 
that saiators would also quiz him on 
the reasons for ordering an additional 
25% cut below his own budget request. 


Wilson Orders R&D Fund Slash 
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K-F Under Fire 

• Kalser-Frazer ouiput of 
C-119 disappoints AF. 

• Costs included other 
production. Bridges says. 

Air Fotcc is "ftanklv disappointed 
with Kaiscr-Frazet's pcrfotmance.’’ Lt. 
Gen. Orval R. Cook, USAF Deputy 
Chief of Staff for Materiel, testified be- 
fore the Senate Armed Services Sub- 
committee which investigated K-F’s 
present contract to produce C-1 19 Fly- 
ing Boxcars. 

Gen. Cook said K-F had been "thor- 
oughly investigated” at the time the 
contract was let in December 1950- Its 
Willow Run. Mich., Plant, in which 
Ford Motor Co. produced B-24s during 
World War II, was selected for C-119 
production because "it is one of the 
finest aircraft plants in the U. S. and 
at the time a second manufacturer wa.' 
needed. K-F had the best available f.i- 

► Fears "Justified”— The Senate subcom- 
mittee. headed by Sen. Styles Bridges, 
dug into charges that K-F’s C-119 pro- 
duction was excessively costly. Senators 
also were attempting to determine 
svhetlier the company, primarily an 
automobile producer, h.id tried to charge 
off non-govcrnmcnt production costs 
to the U. S. 

•At the conclusion of the hearing. 
Senator Bridges said the committee’s 
fears "have been justified." 

Air Force auditors testified that pres- 
ent K-F production of the C-119 is 
costing the government SI. 339, 140 per 
plane, compared with a unit cost of 
$265,067 at Fairchild Airplane fk En- 
gine Corp., designer of the airplane. 

Sen. Harry F. Byrd said costs of K-F 
C-1 19 production conceivably could be 
two or three times higher than Fair- 
child, but “certainly not four or five 

Cook explained that USAF originalh 
contracted with K-F on a cost-plus-fixed- 
fee basis to produce 176 C-I19s for 
$82,225,896, or approximately $467,- 
000 per plane. As the contract was 
amended to meet "more realistic sched- 
ules,” the general said, costs crept 
higher. 

Bv Mav 1952 the cost of one K-F 
C-119 was $902,000. 

► Mistake Rectified— Sidney C. Solo- 
mon, USAF resident auditor at the 
Willow Run plant, told the committee 
he had uncovered evidence that K-F 
had “improperly allocated" 35% of its 
iion-governmcnt production costs to 
C-119 production during the first three 
months of 1951- The mistake was recti- 
fied later, he said. 



GEN. COOK: Disappointed with K-F. 


Solomon claimed also he had found 
evidence of K-l' cmplovcs being trans- 
ferred from automobile departments to 
C-119 production in time to take ad- 
vantage of a .Miinmct vacation chargeable 
to the govcTiimcnt as defense ptoduc- 

► Price Goes Up— In digging into the 
K-l’' c-jsc. Bridges said it Iiaa been dis- 
covered the firm was authorized to 
boost its ultimate |)roduction to 200 
planes in September !95I at an addi- 
tional estimated cost of $17,106,400, 
which brought the price |)ct plane to 
$713,000. By mid-1952. K-F vvns cut 
back to 159 FIving Boxcars with no re- 
duction in total cost. Instead, the total 
cust increased again last December to 
$198,722,204, Bridges said. 

-Air Force expected K-F to complete 
134 C-1195 by May 1952. Gen. Cook 
told the subcommittee. The firm had 
completed onlv one plane by that date. 
He now expects K-F to complete its 


Comet Flight 

Montreal— Royal Canadian Air 
Force’s first Comet lA made a 2i- 
lioiir, 730-rai. press demonstration 
flight June 4, Ottawa-New York- 
Moiitreal-Ottawa. (George L. 
Christian, .Aviation Week’s equip- 
ment editor, now touring Cana- 
dian aviation centers, was the only 
U. S. magazine writer on the flight.) 
The leg to New York represented 
the first flight over the U. S. of a 
commercial-type jet transport with 
full passenger load. TTve plane 
covered each leg in about half the 
time of present airline schedules, 
and consumed 2,534 imperial gal- 
lons of p-I jet fuel. RCAF is to 
take deliver)- of its second Comet 
this week. 


contract bv March 1954. Bv April 30 
this vear 'iVillow Run had turned out 
44 C-119s. He said K-F has received 
more than SI 50 million since December 
1950. 

► Nccdles-s Waste— Expanding on the 
procurement situation. General Cook 
said "the United States has been sub- 
jected to unnecessary expenditure of 
billions of dollars because of produc- 
tion highs and lows through the years. 
Until a firm policy is accomplished to 
assure steady aircraft and munitions 
production, there will be needless waste 
in defense production. Waste always 
accompanies haste.” 

"With a regulated system of letting 
contracts, we would have a long-range 
procurement policy and a fixed purchas- 
ing policy,” the general said. 

But in times of national emergency, 
such as 1950 when the Korean war 
broke out and the K-I' contract was 
awarded. General Cook said “we have 
EOt to be sure we can get the aircraft 
first, then consider the costs." 

► High Wages— "At Willow Run we 
were not buying only aircraft, vve were 
buying insurance against World War 
III. AVe expected to pay more for pro- 
duction than in the government-owned 
111-"* of Fairchild (at Hagerstown. 
Md.)." 

Higher vvage scales at Willow Run 
vvcrc given as another cause of the 
higher K-F costs. 

General Cook admitted that before 
K-I' was awarded the C-1 19 contract, 
he had favored using a government 
])lant at Omaha or one at Chicago, as 
a second-source producer. At Omaha, 
however, the administrative facilities 
were occupied bv headquarters offices 
of Strategic Air Command. The Civil 
Aeronautics Administration Communi- 
cations control center was located in 
the Chicago plant and could not be 
moved easily. 

Despite criticism of the K-F produc- 
tion record. General Cook told sena- 
tors the Air Force has planned to use 
the Willow Run plant for production 
of the Chase C-123 when the C-119 
contract is finished. 

In earlier questioning, former Under- 
secretarv for Air John McCone admit- 
ted he felt there was the possibility that 
K-F might try to have the Air Force 
alisorb some of the losses of their auto- 
mobile business and therefore would 
"have to be watched.” 

McCone said he was .saddened and 
disappointed that the performance of 
the contract bv K-F was an unsatisfac- 

Last week the subcommittee was to 
meet in executive session to decide if 
further action is necessary. Indications 
were the K-F investigation might be 
dropped, since enouglr evidence has 
thus far been accumulated to satisfy the 
committee, Bridges intimated. 
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UN Air Bases in Korea Open to Attack 


(Editor’s note; Censorship clearance 
oi the foi/owitig dispatch on Jacfc of suf- 
ficient anti-aircraft at Far East Air Force 
bases barely preceded last weeh’s cli- 
mactic developments in Korean truce 
talirs. Gen. Otto P. Wey/and's com- 
ment. in ad/oining columirs. on the need 
for additional anti-aircraft units in the 
Far East adds significance to Cones- 
pondent Coughlin's report on the way 
In which bases he open to treacherous 
attack.) 

By William J. Coughlin 

Seoul, Korea— U- S. air bases in Korea 
are wide open to attack from a Chinese 
Communist air force of more than 
1,300 planes, mostly jets, poised just 
north of the Yalu River. Despite this 
constant threat, these bases lack ade- 
quate anti-aircraft protection. 

Fifth Air Force and Eightli Army- 
have asked tepeatediv for sufficient anti- 
aircraft artillery without success. This 
could be as big a scandal as the ammu- 
nition shortage. If one thing in war is 
worse than no ammunition, it’s no^ns. 
Many Air Force officers believe U. S. 
air effort in Korea is endangered se- 
rioiislv bv the shortage. 

►Vulnerable to Attack— “I would like 
to have additional anti-aircraft units," 
Gen. O. P. Weyland, commanding 
general of Far East Air Forces, in- 
formed Aviation Week in an exclusive 
interview. "If the enemy should at- 
tempt a large-scale effort against UN 
rear area establishments, additional anti- 
aircraft units would be necessary for 
adequate protection." 

Situation is made worse by these 

• Primary defense against enemy air- 
craft is. of course. U. S. air power. But 
Fifth AF docs not have sufficient fighter 
interceptor strength to stop a full-scale 
Communist air attack. 

• U. S. radar is vulnerable. 

• Enemy air attack could catch U. S. 
rear areas off balance. 

This means anti-aircraft artillery pro- 
tection is doubly important. 

► Parceled Defense-Situation has been 
so desperate in the combat zone that 
Fifth Air Force and Eighth Army offi- 
cials meet periodically to determine pri- 
orities by which limited anti-aircraft 
strength is parceled out to U. S. instal- 
lations in Korea. 

It can now be revealed that during 
the early part of the war, there was no 
U. S. anti-aircraft artillerv whatever in 
Korea. The situation fias improved 
somewhat but still is critical. At the 
end of 1952, after two and a half years 
of war, less than half of the top-priority 
defense areas in Korea had anti-aircraft 


'I'hus, a number of important U. S. 
ait bases were among vital installations 
totally without ack-ack defense. 

One dispatch on the shortage read: 

"TTie need for additional aXa units 
is paramount. Due to the enemy’s pres- 
ent and potential capabilities for 
launching a major air offensive, it is 
considered absolutely essential that our 
most vital bases and instillations have 
a minimum effective AAA defense.” 

But such appeals brought little ac- 

North Korea, where quantity and qual- 
ity of Red ack-ack ha\e been increasing 
steadily. 

► Top-Level Attitude-WTiat is the ex- 
planation for a policy which has left 
U. S. Air Force in Korea in such a vul- 
nerable position that some of its top 
leaders admit it could be driven from 
Korean skies if Communists decided to 
use their air power? One high officer at 
Fifth Air Force headquarters estimates 
it could be put out of action "within a 
week" by such an assault. Gen. Wev- 
land is less pessimistic but admits: "If 
the MiGs came down in force, they 
would achieve some initial success." 

Military observers here place at least 
partial blame for the situation on the 
top-level attitude uncovered by the 
Senate Armed Services Subcommittee 
during the ammunition inquiry in 
Washington. Tliat investigation 
brought to light a directive issued by 
Secretary' of Defen.se George C. Mar- 
shall on' Sept. 27. 1950, which ordered 
the armed services to assume in drawing 
up budget estimates that the war would 
be mct'bv fune 30. 1951. 

(Gen. Marshall said he acted upon 
the recommendation of the Joint Chiefs 
of Staff and there were hints that the 
White House might have had a hand 
in the affair. Sen, Harry F. Byrd 
lias called the directive \-irtuallv a 
"slowdown order" on military prepara- 

This attitude was reflected in the 
Korean fighting. Visible effects of a re- 
luctance to spend money for aircraft, 
airfields and guns which policy plan- 
ners felt would not be needed can be 
seen today in Korea. 

► "Calculated Risk’’— Dispersal of air- 
craft is one problem created by such 


Korea Truce 
Defense Secretary Charles Wil- 
son said he "wouldn’t advise any 
further letup" in the defense pro- 
gram as a result of a tmee in Korea. 
"I am going to recommend we stay 
where we are.” A truce in Korea 
appeared imminent as he made the 
statement. 


conditions. One Air Force general on 
Wevland’s stiff explained current 
thinking on dispersion this way: 

Dispersion must consider two things; 

• Risk of enemy attack. 

• Cost of dispersion in terms of lost 
effective air power and money. 

Under conditions in Korea, Ait Force 
decided to take tlie risk, make full use 
of its offensive ait power, save its money. 

"They (the Reds) can bl.ist us over- 
night," tlie general admitted frankly. 
"If they do, then we get the blame for 
guessing wrong- Our heads will toll.” 

It’s what the military likes to call a 
"calculated risk.” 

► Offensive Defense— But enemy air at- 
tack would not find Fifth Air Force 
entirely unprepared. 

"Occasionally, Gen, Barcus (com- 
manding general of Fifth AF) calls up 
a squ.idron and tells it to move immedi- 
.itely to its alternate field in a ‘safer’ 
area,” said Gen. Weyland. "It operates 
the day's missions from there and re- 
turns die next day to its regular field. 
This is just for practice. Of the forward 
fields, each has .in alternate field. The 
fields farther south do not- Every out- 
fit has an alternate place in Japan, how- 

I'EAF, unable to protect itself by 
bombing enemy bases north of the 
Yalu, nevertheless has kept Commu- 
nists from moving jet fields farther 
south. Weyland keens enemy airfields 
in North Korea "high up on my list” 
of targets, because such fields would 
give MiGs the range to strike deeper 
into South Korea. 

"The Communists tried to build up 
their airfields about a year and a half 
ago and tried to establish three big jet 
fields at Namsi. Samchon and Tae- 
chon,” Weyland said. "We knocked 
them out and have been Imocking out 
their repairs. We have constant re- 
connaiss.ince on those fields- As they 
start repairing, we go in and plaster 
them," 

► All-Out Attack— But top Air Force 
brass in the Far East shudders to think 
vdiat will happen if the Communists 
decide on an all-out attack with their 
potent air force, an attack which could 
include more fh.in 1,000 MiG-15s and 
possibly might include 200 IL-28 jet 
bombers. 

How might this long-feared Commu- 
nist air attack take place? There is little 
question here that the Reds have the 
aircraft, personnel, air bases and logistic 
support for a full-scale coordinated air 
offensive apinst South Korea, launched 

Ilcrc's how OIK- competent Air Force 
official belics’cs such an attack could 

• Initial assault could be staged from 
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Weyland Weighs Air Defense of Korea 


Tokyo-— Gen. Otto P. Weyland, 
commanding general of the Far 
East Air Force, issued the following 
statement exclusively to Aviation 
Week on problems of anti-aircraft 
defenses in South Korea. 

► “The adequacy of anti-aircraft de- 
fense is dependent upon a number 
of related factors: 

• “The weight, aggressiveness and 
tactical skill of enemy offensive air. 

"Since the time tliat AAA de- 
fenses were committed to South 
Korea, there has been no serious, 
hostile air effort against airfields, 
logistic facilities, or transportation; 
hence, there has been no test of the 
adequacy of AAA defenses. 

• "AAA is but one of the means of 
defense against hostile air. Counter- 
air offensive operations are the best 
defense. We drove the enemy ait 
out of North Korea and have pre- 
vented the establishment of any air 
bases from which enemy offensive 
air operations could be supported 
by escorting fighters- 

"By the same token, within the 
permissible area of operations, wc 
have carried the war to the enemy 
in his own backyard. Tlie Com- 
munists, sensibly, have not seen fit 
to try to bring Ae ait war to our 
bacterd. 

"I^ighter aircraft, in conjunction 
with a radar control system, can 
intercept the enemy before he 
teaches the AAA protected targets, 
and. therefore, is the most effective 
means of active defense as long as 
we enjoy air superiority. 

“In spite of our past and current 


success in keeping the c 
away from our friendly air bases 
and other establishments, I would 
like to have additional anti-aircraft 
units. If the enemy should attempt 
a large-scale effort against UN rear 
area establishments, additional anti- 
aircraft units would be necessary for 
adequate protection. 

► "TTie efficiency of AAA, like any 
other kind of outfit, depends largely 
on practice and experience. In 
contra-distinction to Communist 
inti-aiiciaft, our units get no live 


practice < 






provide training for o 
anti-aircraft units by furnishing 
’tracking’ and ‘tow-target’ mis- 
sions. ftis is necessarily limited in 
scope as such training missions 
simply subtract a comparable 
amount from our offensive air oper- 
ations against the enemy. If our 
A.\A got the same combat practice 
which the Communists have, their 
proficiency would certainly im- 
prove. However, I don’t recom- 
mend this as the best way to solve 
the anti-aircraft defense problem. 

► “Anti-aifCraft defenses are also 
correlated with early warning and 
passive measures of defense such as 
blackout control, dispersal of facili- 
ties, revetting, damage control and 
emergency procedures. Much prog- 
ress has been made through defense 
exercises; however, our relative 
freedom from air attack is bound 
to engender complacency and care- 
lessness on the ground . 

► “There has been a steady im- 
provement in our AAA capabilities 
and more is expected.” 


the fields in the Antung complex— An- 
tung, Ta-tung-kou and Ta-ka-san-plus 
two other Manchurian bases close to 
the border. Fengcheng East and Tapao, 
and possibly Sinuiji just south of the 
Yalu, Enemy aircraft could move in 
strength onto these fields under cover 
of darkness from bases in inner Man- 
churia and launch a classic dawn at- 
tack against South Korea. 

• Prima^ target would be U- S. fighter 
bases, with paralysis of Fifth Air Force 
and Eighth Army headquarters a sec- 
ondary objective. Outlying radar sites 
and aircraft carriers near the coast prob- 
ably would be hit early in the attack, 
an(] attempts might be made to jam 
U. S. radar. 

• First wave of the Red air strike would 
consist of many hundreds of MiG-l5$ 
sweeping across U. S. fighter bases at 
dawn. MiGs, to conserve fuel, probably 
would 9y a direct route from Antung 
fields, coming in high, risking radar de- 


tection, rather than make a fud<on- 
suming low-level approach. This would 
|ive them 10 min. on the deck in the 

• Piston fighters (which could include 
up to 250 LA-9s, LA-lls, YAK-9Us 
and YAK-9Ps) could come in at low 
altitude to avoid radar detection but 
probablv would be in the second wave, 
after MiGs had taken care of U. S. 
jet fighter opposition. YAK-9U has the 
range to fly a devious route to the tar- 
get, but others would have to come 

• Third enemy wave would consist of 
bombers, with a hard core made up of 
IL-28 twin-jets, of which more than 100 
are reported in Manchuria. The Chinese 
also liave available 220 other light 
bombers, mostly of the TU-2 type. 
Bombers could fly direct route to tar- 
gets if all went well in early stages of 
the attack. 

Reds have sufficient jet fighters 


available to provide air cover 
continuously for such a strike. 

► U. S. Complacency— U. S- radar Sta- 
tions might pick up the approaching air- 
craft and flash the alert to the air raid 
warning center in Seoul- Attempts 
would be made to scramble F-86s and 
F-94s to meet the attack, but due 
to high speed of the approaching jet 
aircraft, it is unlikely any but a few 
Sabres standing on strip alert at dawn 
would get off the ground before the 
Reds hit. 

Under present conditions in Korea, 
15 minutes would hardly be sufficient 
warning to meet a major Communist 
air a.ssault. U. S. air and ground forces 
have lived with the unfulfilled threat of 
Red air attack for so long, they possibly 
would be caught off balance. 

"Our relative freedom from air at- 
tack is bound to engender complacency 
and carelessness on the ground,” Gen. 
Weyland said. 

► Hard-Pressed Sabres— Reds have the 
ability to launch the attack. Against 
this potential effort, until five months 
ago. Fifth Air Force could put up only 
two wings of first-line fighter intercep- 
tors, loss than 150 F-86 Sabre jets. 

Despite their superiority over Rus- 
sian-built fighters in the limited MiG 
Aliev air battles, the Sabres would be 
hard-pressed bv such great swarms of 
MiGs even if the majority of the F-86s 
could get airborne. 

It has been estimated that a surprise 
attack might knock out half of the 
Sabres while they were on the ground. 

► Sounder Balance— Air Force recently 
revealed that at least one fighter-bomber 
wing in Korea now has been equipped 
with Sabre jets. Fifth Air Force thus 
increases its first-line day fighter 
strength without increasing the number 
of wHngs in action in Korea. 

If the new F-84F Thunderstreak re- 
places F-84s now in action in fighter- 
bomber work. AF would have another 
aircraft in Korea possiblv capable of 
holding its own with the MiG. 

Tlius. since Communist air strength 
in Manchuria appears to be leveling off, 
Fifth AF could look forward to a 
sounder military balance with the Reds 

Arrival of new N.ivy fighters also 
might help the situation. 

►Reasonable Capability— Gen. Wey- 
land, with his forces strengthened by 
arrival of the addition.il F-86 Sabres, is 
not unduly concerned over the possibil- 
ity of a major Red air attack and be- 
lieves his fighters provide reasonable 
defensive capability. 

In Tokyo, he analyzed the situation 
this way for Aviation Week: 

“If the MiGs came down in force, 
they would achieve some initial success, 
but if they endeavored to sustain it they 
would lose their air force in the at- 
tempt. I doubt that it would be neces- 
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sary to reinforce Fifth Air l-'orcc from 
Japan, but we could. We also could 
draw from Okinawa and the states. 

"MiGs don't have the raii^e to escort 
bombers bevond Seoul and some ad- 
\anced air bases. Propeller-driven and 
jet bombers could go almost .innvbere 
in South Korea, but without NfiGs to 
cover them. Any figlitcr-bombcr we 
have could handle it.” 

► Red Guerrilla Lookouts— Present con- 
ditions in South Korea are no secret to 
the Communists. Guerrillas are active 
in the vicinity of U.S. airfields. 

B-26 pilots flying from a base in 
Soutliwest Korea, far behind the front, 
report they oeeasionallv receive more 
battle damage from guerrilla small arras 
fire during landings and takeoffs than 
they do from Communist flak north of 
the bomb line. Ambushes along toads 
near American bases are not infrequent. 

Radio-equipped Red euerrillas hid- 
den in hills overlooking U. S. air bases 
can count number of anti-aircraft guns, 
number and types of aircraft, location 
of radar sites, .and transmit this infor- 

► Authoritative Guess-With South 
Korea thus vulnerable, whs- haven’t the 
Communists used the air power based 
north of the Yalu? Wiv haven’t the 
NfiG-I?s. IL-2fls, TU-2s come south in 
an attempt to drive Fifth Air Force 
from Korea? 

One of the most authoritative guesses 
—and any answer is at best a guess— 
comes from a high Air Force officer in 
Tokyo with many mouths of service in 
the Far East, svhb bclicses tlie Reds are 
holding back for one or all of four rca- 

• It would expose the fact that a great 
number of Russians are flviiig in the air 
war. One Red pilot shot down at sea 
was strafed by his own comrades before 
approaching U- S. rescue units could 
reach him, presumably because he was 
a Russian. 

• Russians do not tnist Chinese out 
from under their thumb, are reluctant 
to allow them to commit tlic Russian- 
built Cliinese air force that far south. 

• Chinese are afraid U. S. will use the 
atomic bomb against Manchuria in re- 
taliation. 

• Communists, like U. S., do not wish 
to expand the war in the Far East, 
which a full-scale air assault against 
South Korea would do: It’s a good bet, 
this officer believes, that if the Reds 
unleased their air power, U. S. would 
lift the Yalu River restriction. 

But if such a Communist air attack 
did come, it would find the U. S.. even 
after three years of war, far from ready. 

"We have asked for more A.^A than 
we’ve gotten but this has never been 
a problem because we've never been at- 
tacked.” warned Gen. W'evUnd. “It 
could be a problem.” 
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^9-ontrol of modem aircraft calls for complex pre- 
cision instruments employing all the marvels of elec- 
tronic science. It calls, too, for control cable that 
matches up in utmost safety and long-lasting depend- 
able performance. 

Good reason, then, why Wickwire Aircraft Control 
Cable has won outstanding acceptance for this basic 
and vital function. 


'Wickwire Aircraft Control Cable is available in the 
right size and construction for all auxiliary and main 
controls on planes of all types and sizes. You can count 
on Wickwire for quick and dependable supply, too, 
because Air Associates. Inc. maintain full stocks in 
their own and C F & I warehouses strategically located 
throughout the nation. Sm list of cities below. 




In Douglas cabin supercharger transmissions . . . 

Monsanto SKYDROL outlasts 
mineral oil 16 to 1 


Fewer fluid changes. Skydrol is 
api>roved for 4,000 hours in Douglas 
cabin supercharger transmissions, 
compared to 250 hours for mineral 
oil fluids. In aircraft hydraulic sys- 
tems, the service life of Skydrol is 
extremely long. To date, no maxi- 
mum life limit has been determined. 
VersaHlity. Skydrol can be used as 
the standard fluid for all hydrauli- 
cally operated units in the aircraft 
. . . i.e., cabin supercharger trans- 
missions, aircraft hydraulic system, 
landing gear shock struts. Skydrol 
20 


also has been tested successfully in 
oil-operated autopilots. 

Skydrol's lubricity is more than 
double that of conventional hydraulic 
fluids, as proved by laboratory tests 
and service statistics. 

Skydrol is noncorrosive to aircraft 
metals and alloys. 

Skydrol is readily adaptable to ail 
types of aircraft with only minor 
changes to the hydraulic system, 
Skydrol is stable at required operat- 
ing temi>ecatureB and pressures. 



SEkVINQ INDDSTRI... WHICH SERVES MUNKIND 


Engineer Cites Need 
For Better Airports 

liiipicsuvc gains made in speeding 
larger numbers of transports into and 
out of big terminals using mure and 
nesver navigational aids will be lost 
unless proper taxiing, berthing and 
handling facilities arc developed, Karl 
M. Rader, .Miami consulting engineer, 
told a recent convention of the Ameri- 
can Socictv' of Civil Engineers. 

"The ground facilities within tlic air- 
port boundaries arc the major bottle- 
neck in air transportation today," Rader 
said, noting tirat big-city airports are 
particularly vulnerable biiausc of their 
use as terminal and change-over points. 

More tliought should be given bv 
airport operators toward developing all 
po.ssibic acreage not needed for flight 
activities into sites for factories, assem- 
bly plants and similar industrv to bring 
ill extra revenues and offset liigli oper- 
•iting costs, Rader said. Need for keep- 
ing design of airport pavements up with 
progress in larger, faster jet transports 
was cited by consulting engineer John 
G. Rakowsky. also of Miami. 

Italians Deliver 
Thunderjet Parts 

fMcGrnv-IJili World Mens) 

Rome— Tlie first of 1.600 different re- 
pliieement parts for Republic F-84G 
'niundcrjct fighter-bombers being used 


bv North Atlantic Treaty Organization 
nations have been delivered by the 
d'.Vrto aircraft plant at Pomigliano, 
Italy. 

Initial deliveries were niade 570 days 

approved by the United States and 5-15 
days after receipt of contracts from the 
United States Air force in Europe, llic 
new supplier's plant covers approxi- 
match 582,000 sq, ft. It is the only 
fitin approved to make Thunderjet 
jjarts in Europe. 

Caribbean American 
Faces Re\ oration 

Civil .Aeronautics Board c.xaniinet J. 
I.. I'■it/mauricc recommends that the 
Board revoke the letter of registration 
of noiiskcd Caribbean .American Lines 
for fljing too frcqueiitiv. 

in the year and one-half to Dec. 51, 
1952, the carrier flew 5S6 flights New 
A'ork-Los Angeles, 560 Los .Angeles- 
New A'otk, 3S5 Los Angclcs-Chicago, 
-too Chicago-Los Angeles, -05 New 
Vdrk-Cliieugo and 413 Chicago-New 
A'ork. 

Tlio examiner says, "The operations 
conducted by respondent have exceeded 
all bininds of irregnbrity promulgated 
by the Board governing the services of 
irregular carriers.” He also finds tliat 
tlie carrier "lias provided transportation 
to persons who were issued tickets 
whicli did not comply with the form 
prescribed by Section 291.24 of the 
Boatd'.s economic regulations." 
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AVIEA 

LIGHTWEIGHT 


CORROSION RESISTANT 


STAINLESS STEEL 



HOSE 

A S S E M B L I 

• FITTINGS 
MECHANICALLY 
APPLIED 

• NO WELDING 
NO BRAZING 

• DETACHABLE 
FOR REUSE 


AVICA is always ready to discuss 
special opplicotions with customers and 
to develop hose assemblies to deal with 
unusuol operoting conditions. 


WRITE TO SPECIAL PROJECTS DIPT. A-W. 
TOR FURTHER INTORMATieN 

AVICA CO RPO RATION 

P. O. BOX 1 090 
PORTSMOUTH, RHODE ISLAND 
TEL. PORTSMOUTH 479 


Aviation Week Picture Brief 



New Alert Hangar for USAF 


l.jtost o( the grOH ing group of nlcrt 
hangars" developed for the Air Force 
is this unit built by Luria Engineer- 
ing Co,, Bethlehem, Pa- The electri- 
cally operated five-ton door can be 
opened in 30 seconds or less, allow- 
ing a jet interceptor to become air- 
borne in less than two minutes, 
according to the hmi. In case of 
power failure, a hand crank (at man's 
tight in picture below) can open the 
countcrljalanced door in about a min- 
ute and onc-haif. Air Force now has 
three of the units— one built fav Luria 


and two built by other contractors 
from parts supplied by Luria. The 
.ictual design ordered by USAF con- 
tains four side-by-side sections or 
compartments (each for one inter- 
ceptor) and a compartment in the 
center with briefing and ready rooms. 
Tlie fighter compartments each have 
two doors, one front and one rear. 
Framework of the alert hangars is 
steel: walls, doors and roof can be 
corrugated steel, aluminum or asbes- 
tos, as desired. Complete unit is put 
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the NEW TREND in AIRCRAFT POWER SUPPLY! 


Aviation’s growing trend from ienerated DC 
to 400 cycle AC has created a broad need for 
rugged and reliable power supplies to furnish 
DC voltages where required. 

Tb serve both ground and airborne appli- 
cations Federal has developed an extensive 
line of high-quality equipments . . . without 
expendable parts that require frequent re- 
placement. All are powered by Federal se/e- 
nium rectifiers . . . outstanding for long life and 
trouble-free service! 

The equipments shown here are but a few 
of the types now available from Federal for 
a wide range of aircraft applications. 


Federal 

is ready to meet your requirements 
with compact, efficient, dependable 

SELENIUM RECTIFIER 
EQUIPMENTS 


I 

t f, 

r^roToii 


^ \ thermostat conlacls will open and trip input breaker. With skids or wheels. 

Approx, weiebi is 2S0 lbs. Also in sizes roled to 400 amps. 

EXAMPLES OF FEDERAL AIRBORNE POWER SUPPLIES 

Q 

1® 

1 FTR-3T46-RS 1 FIR.349I-AS H 

1 ■ — u AC Input.- 195 to 210 1 ACInputi 195 ■» 210 H 

1 WMS\ 1 I 

1 DC Oufputr 50 am- 1 DC Output: 100 am- H 

1 peres;2Ate31vo1li;,a. 1 pafus;241o31velH;re. H 

1 sls1ive.induc1ive lead. 1 slstivs4nduc1lvs lead. H 

Federal's. 

Application Engineering 

LET Federal HELP YOU solve your aircraft power supply problems. 
1 Gat the benefit of the 4 decades of technical experience behind 

1 "America's first and larpest manufacturer of selenium rectifiers." 


in designing aircraft power supplies 
to qualify any or all of the follow- 
ing Engineering Tests 

UNDER MIL-E-S272 

• Salt Spray • Altitude 

• Fungus • Vibration 

• Sand and Dust • Shock 

e Humidity • Temperature 


Ferinfermotien on equipments or oppliVotion problems, write Dept. E-I110 

Federal ^ 

Telephone and Radio Corporation 

SELENIUM-INTELIN DIVISION, 100 KINGSIAND ROAD, ClIFTON, NEW JERSEY 



<1^P0TTER & BRUMFIELD LEADS€^ 


IN RELAY DEVELOPMENT & PRODUCTION 


Extra Rugged. Compact 
400-Cycle AC Relay Offered in 
New AF Series 

New AF Series, rccomly developed by 
Potter & Brumfidd, will opereie on any 
frequency in the general vicinity of 400 
cyelea w'ith IS grams or higher contact 
pressure at approximately 2 VA input pet 
movable pole. Advanced construction 
w ithstands belter than lO-C vibration with 
any contact arrangement up to 2 Form C 
(DPDT) contacts. 

New unit is available open as iilustratcd 
or hermetically sealed with 3-stud mount- 
ing and plug-in or solder-terminal glass- 
insulated header. Coils wound on molded 
bakeljte bobbins 
with breakdown 
of 500 V, RMS 


carrying Clements 
and to ground. 
Contacts rated 5 
amps. 115 volts. 
60-cycle, non- 
inductive load. 



Ultra-Sensitive SS Series 
Feature Dual Coils; 

10-G Vibration Resistance 



Brand new SS Series, DC Super-Sensitive 
Relays, provide operation w'ith 10-G vi- 
bration resistance on less than 10 MW. 
New unit utilizes dual coils normally con- 
nected in scries. Baianced armature with 
point bearings pivoted in adjustable mounts 
reduce friction to a minimum. Pure silver 
contacts rated 2 A at 1 15-V. AC or 28-V. 
DC, non-inductive load. Contact arrange- 
ment is I Form C (SPDT). Available with 
total coil resistance up to 60,000 ohms and 
sensilivjiy range from I MW to 2 W. 
Supplied open as illustrated or hermeti- 
cally sealed with glass-insulated plug-in or 
solder-terminal header. 


Design Engineer Gets More Help 
to Meet Tough Relay Requirements 

Shown on this page arc some of Potter & Brumfield's recent relay developments. Constant 
creation of new relay structures offers today's design engineer more help in his search for 
miniaturization, ruggedizaiion, acclimatization, higher contact capacities, more contact 
combinations, greater sensitivity and longer life. 


MH Series Offers Maximum 
Conversion Efficiency; Many 
Contact Combinations, DC or AC 



Smallest and most versatile of the tele- 
phone type relays, MH Series offers maxi- 
mum coil power, a wide selection of con- 
tact combinations and high contact capac- 
ity. Available open or hermetically sealed 
with maximum of 12 contact springs for 
either DC or 60 cycle AC operation. 


MJ Series Feature longer. 

More Flexible Contact Arms; 
Lower Spring Load Rate, DC or AC 



DC or 60 cycle AC operation. 


Hermetic Sealing or Dust Covering Available for All Individual 
Relays or Multiple Groups; Keep Out Dust, Fumes, Moisture, Etc. 


• New "L" Type deep-drawn steel 
enclosure accommodates six MH re- 
lays or one standard LT telephone 
type relay, not shown on this page. 
Mounting is by 4 studs. Available 
with maximum of 24 solder terminals. 

Dim. 2Vx4‘!i's'x3>6" high. 


• Ncw"D’' Type deep- 
drawn steel enclosure is 
designed for scaling the 
AF Scries 400-Cydc AC 
relays, but will accom- 
modate the MH or MJ 
relays shown above. 
Supplied with standard 
octal 7, 9or 14 pin min- 
iature plug or up to 14 
hot-tinned solder lermt- 

X 2?|(’ high. 
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WHAT'S NEW 


New Publications 

A Short-Temi Training Program in 
an .Aircraft Engine Plant, bulletin issued 
by Department of Labor, describes how 
a firm trained machine tool operators, 
including a large number of women, to 
meet its defense lequiiements. Avail- 
able from the Superintendent of Docu- 
ments. U.S. Government Printing 
Office, Washington 25, D. C- Price l6 

Airtab is a handy little pocket-size 
spiral-bound publication aimed to aid 
pilots in flight planning and for keeping 
valuable notes. Tlietc are sections on 
meteorology, radio, navigation, emer- 
gency procedures and addresses and 
phone iiuiiibers. Airtab is priced at $1 
and available from Nimbus, Inc., 2014 
Holly Lane. Falls Church. Va. 

Products Literature 

Siibminiatnrc indicator lights made to 
mount in a 41-in. clearance hole are 
detailed in Brochure L-153, Data are in- 
cluded on models for plastic pl.ite edge 
lighting, non-dimming indicators, me- 
chanical or Polaroid dimmer ts'pes. light 
shield and indicator lights witb press-to- 
test feature. Write E. Greene, Daiight 
Corp-, 58 Stewart Ave., Brooklvn 37, 
N. Y. 

Complete switch line and data on 
single- and double-pole switches meet- 
ing AN and aircraft specs arc coveted in 
10-page catalog available from Carling 
Electric, Inc.. W. Hartford, Conn. 

Civil aircraft equipment made by 
Radio Corp. of America is described in 
catalog sheets released by the company. 
Included are complete descriptions of 
A\'R-22 general purpose communica- 
tions receiver, AVT-49 low-freqticncy 
transmitter and AVQ-6 radar low- 
altitude altimeter. Write Aviation Radio 
Equipment Section. Engineering Prod- 
ucts Dept., Radio Corp. of .America, 
Camden 2, N. |. 

Tlie AATiv and How of Hermetic Seal- 
ing for electrical and electronic com- 
ponents and assemblies is a new folder 
being distributed by General Hermetic 
Sealing Corp., 99 E. Hawthorne .Ave., 
Valley Stream. L. I., N, Y. 

Circuit selectors and stepping relays 
are described in Bulletin 553 CSR. It 
includes method of operation (selective 
and stepping), cascade master-slave 
homing circuit diagram, spark suppres- 
sion, types of mountings, rectifiers and 
remote selsyn circuit. .Available from 


Sometimes we can 

pull them out of hots 


We're not really uiagiciana, but 
at timc« we do the near impossible. 
For oRen, w4ien you need 
odd'Sized, bard<lo-p;el 
hardware, and need it 
fasl, it's Clary who solves 
your problem. That's why 
you save lime l>y calling Clary 
first fur houdeil 
AN & NAS liardwarc. 
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AERONAUTICAL ENGINEERING 


How Good Is the Custer Channel Wing? 



• Inventor says design 
improves performance. 

• But NACA test results 
<lo not jibe with claims. 

By David A. Anderton 

How good is Custer’s channel-wing 
design? What can you get from the 
unique layout of half-shrouded propel- 
lers that you can’t duplicate in some 
other manner? 

For an answer, you can read Custer’s 
claims in his company’s brochure. You 
can check back to some of the doubts 
expressed in an Aviation Week report 
on the plane made after a purported 
"hovering" demonstration (Dec. 17. 
1951, p. 17). Or you can get a copy 
of National Advisory Committee for 
Aeronautics' Researcli Memorandum 
L53A09, and read some actual tunnel 

In any case. Custer's ckiims and 
NACA's test results do not jibe. 
►Description— The Custer Channel 
Wing looks like no other aircraft in 
the world today. The wings have been 
replaced with a pair of half-shrouds ein- 
bracine the lower halves of a pair of 
propellers mounted near the trailing 
edge of the shrouds. Custer says that 
this lavout results in the generation of 
static lift because the air is pulled o\er 
or throiigli the channel regardless of 
forward speed. 

Four basic claims are made for the 
channel wing idea in a company bro- 
chure issued by the Custer Channel 
Wing Carp, in February 1952. Tlic 
brochure claims that a plane equipped 
with the wing will: 

• "Take off in a few feet or rise verti- 
cally and hover if properly designed for 
such performantt- 

• "Attain forward speeds in excess of 
those of eoiiventional aircraft. 

• "Slow down, hos’cr in midair and land 
verticiilly under full control, 

• "Siibstantialh increase paylaids. flight 
langc and endurance over that of aiis 
other ship." 

► N.^CV Tests-Now let's inne a look 
at some of the results of tlie tests made 
on an experimental airplane supplied 
Custer for tests in the full-scale tun- 
nel at Langley Field. 

The plane was similar to the one 
which gave the demonstration at the 
end of December 1951, with two ex- 
ceptions. First, the uncos’ered fuselage 


of the plane was coveted with fabric for 
the tests. Second, the engines of the 
plane w ere repkiced with variable-speed 
electric motors because the engines 
were not adequately lubricated for op- 
eration at high angles of attack. 

NAC.\’s prime objective was to 
study tlic static and lowspecd lift-pro- 
ducing characteristics of the channel- 
wing idea, and to study some stability 
and control properties at zero and low 
speeds at high angles of attack. 

► Vertical Lift— The airplane weighed 
ill at about 900 lb. without the fuselage 
covering. The static lift deseloped un- 
der the full-power condition was 540 
111 ., the longitudinal force was 800 lb., 
and tlic nosedown pitching moment 
was -550 ft. lb. 

The resultant force from this set-up 
was 880 Ih. inclined at 25 deg- above 
the thrust line (which is also the chan- 
nel-wing chord line). 

In order to trim the airplane under 
this condition of flight, the negative tail 
lift required svould further reduce the 
magnitude and the inclination of that 
resultant force. 

Says "Tlnis, provided a suit- 

able fail could be obtained for the air- 
plane to provide the negative tail force, 
tlie airplane, in order to hover, would 


have to be inclined at some angle 
greater than 67 deg. and the weiglit 
would have to be less in magnitude than 
the resultant force." 

The resulfant force, incidentally, was 
about 88% of the static thrust calcu- 
lated for the propellers operating with- 
out the channels. 

► Lift Improved?— NACA engineers 
tried some variations in the basic geom- 
etrv aimed at improving the static lift. 
Blit propeller po.sition seemed to have 
no eftcet on static lift, and neither did 
an extensible leading-edge flap. The use 
of an extended Irailing-cdge flap did 
improve the lift by about 25 lb. 

Increase in wind speed increased the 
lift of the wing, but this would only 
apply during forward flight, and not 
during anv hovering condition. 

► Channel Flow— During these studies, 
the flow in the vicinity of the channel 
was checked. 

Custer says; ". . . Success of the 
Custer Channel Wing is due to con- 
trolling the boundary layer or turbulent 
flow above tlie surface of a wing and 
mote specificallv to the boundary layer 
disturbances at high speed. By main- 
taining a laminar flow at all times, fop 
speeds arc greatly increased. . . . Al- 
tliough no auxiliarv devices whatever 
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fluids 

san’t penetrate 
this barrier 
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IN THIS 

SELF-SEALING 
DOME NUT 


Provides: 


■k High pressure sealing without 
sealing compounds 

* Inseparably self-contained assembly 

* Single point seal 

* Floating nut with stationary seal, 
unaffected by successive belt 
installations 

Reduces Installation Time, 

Weight and Maintenance 

Because seal is self contained, no seoling com- 
pounds ore used resulting in reduced weight. 
Necessity for maintenance is almost eliminated. 

SPECIFICATIONS 


Nutt-Shel 

811 AIRWAY. GLENDALE. CALIFORNIA 

CHrus 4-4791 CHopmon 5-3693 








ONE PROPOSED APPLICATION of the Custer channel wing conhguration is the 
ccw-;, which would combine a Ranmaim Brigadier Hitliame with the iinususi wing. 


THE AVIATION STANDARD 



are used, the boundarr layer is con- 
trolled at high speeds aud turbulence 
and stall are eliminated at low speeds." 

But the tests show- differently. For 
zero forward speed, the flow through 
the channel is rough and partially in a 
stalled condition. At a low forward 
speed of about 27 niph.. roughness be- 
gan at the trailing ecfgc below 18 deg., 
spread to a stalled condition oscr about 
40% of the channel at 25.2 deg., and 
bs' 30 deg. was almost completely 
stalled. 

One nmisiial aspect of the flow near 
the channel; .\t the top of the propeller 
disk, airflow is from the dosvnstrcam 
face ill a reverse direction. With the 
prop operating in noii-iinifotm flow. 
\.\CA says that its loading is asym- 
metrical and its efficiency is lowered. 

► Lift Coefficients— To get a direct com- 
parison of lift coefficient. NACA based 
the reduction of data on the channel- 
wing area alone, and then on the con- 
ventional gross wing area, including 
ailerons an^ intercepted fuselage area. 

Custer has claimed an infinite lift 
coefficient in static condition; N.AC.A 
says that this is not unique for the 
configuration but would apply to any 
aircraft which approached the hovering 
condition. (Lift coefficient is inverselv 
proportional to the square of the ve- 
locity. -As the speed approaches zero, so 
docs its square, and the value of lift 
coefficient must increase tremendously. 
The real test in this case is the actual 
lift obtained, not the coefficient.) 

Values of maximum lift coefficient 
for low speeds are - . comparable 
with those normallv attained by con- 
ventional airplanes with thick wings 
,ind without high-lift devices.” savs 
NACA. 

► Safetv Claims— 1 hi tump, my 's bro- 
chure claims . . complete control in 
yaw, pitch and roll at low spetds-an 
advantage not found in any plane. Tliis 


is particularly impuituiit for control of 
the ship if the power fails. . . . Glide 
characteristics are comparable with con- 
ventional ships." 

But the tests found a large variation 
in static longitudinal stability over the 
angle of attack range, and this means a 
serious problem of control at low ait- 

Says the NACA memorandum; "Tlic 
untrimmed pitching moments ate large 
and . . . cannot be trimmed with full 
control deflection." 

Still on the subject of control, there 
was a slight asymmetry of thrust dis- 
covered cuiring the forward-flight te.sts. 
This amounted to about a 25-Ib. differ- 
ential, but it requited full rudder to 
trim out the airplane. For single-engine 
operation, ". . . . the aerodynamic con- 
trols would, therefore, be completely 
inadequate and flight would not be 
possible with siiiglc-aigine operation." 
according to the NACA report. 

This would seem to refute the claims 
of complete control made for the chan- 

► Glide^ Perfonnance-Herc’s what 
NACA has to say about the design glide 
performance; "Since single-engine flight 
provokes such serious problems that 
power-off landings would be requited in 
event of failure of one engine, it is of 
interest to note that the maximum 
power-off lift-drag ratio for the config- 
ur.ition tested is very low (about 1 .7h 

Using the lift-drag ratio as a measure 
of the glide-path angle witli power off, 
you get a glide angle of 30.5 deg. This 
figure is not at all comparable with con- 
ventional aircraft. 

Tlie NACA report makes the flat 
statement that the controls were com- 
pletclv inadequate under static lift con- 
ditions, and the airplane could not be 
flown in hovering flight. 

This all adds up to almost complete 
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II this man 


were free to speak... 




uch of his thinking is classified as Security 
Information. Much of his mind is pledged to 
silence, for (he love of his country and ihe future 
of our world . . . But this much he can tell; 


Already the dawn of u new world is with us. At 
The Glenn L, Marlin Company, for instance, 
new aircraft, guided missiles and electronic weapons 
are being designed not as today’s flying vehicles but as 
coordinated and controlled spuceborne systems of 
tomorrow. 

Behind that work is a powerful new team of Martin engineers working together under 
an entirely new concept of avionics known as Martin Systems Engineering. Today, that 
story is under security wraps, but this man can tell you that— 



ROBINSON 


Vibration and Shock 
Control Mounts 

SET NEW RECORDS 
of DURABILITY 



Robinson Engineered Mount- 
ing Systems and Unit Mounts 
are the most durable ever built for 
airborne equipment. They em- 
ploy an all-metal, load-carrying 
cushion. MET-L-FLEX*. which 
is formed in such a way that 

top to bottom. These cushions 
arc inherently and permanently 
damped. They do not require 
external damping devices. 

MET-L-FLBX cushions prop- 
erly installed in Robinson Systems 
do not andcannotset orpocA. They 
are correct in theory, durable 
in practice. 

Long Service Record 

AMtmCAN AlRUNtS, me., has 
used Robinson Mounts and 
Mounting Systems for three 
years in its flagship fleet, and 
reports that not one replace- 
ment has been required during 


Robinson Mounts are designed 
and built for the operating life of 
the aircraft and the equipment on 
ivhich they are used. 

Their long life and durability 
result in important savings of 
time and money for replace- 


Proven in Experience 

Specified and used by hun- 
dreds of leading electronics, 

facturers, Robinson Mounting 
Systems offer a proven solution 
to today’s problems of vibration 
and shock. 

For more facts and informa- 
tion write for the new Visualizer 
Bulletin No. 750-AW. 

•MBT l^FLEX it Ihc mynghud dtiuiaa- 



deflation of the claims made by Custer, 
According to the tests, the plane will 
fly, but it won't lio'cr. Control is poor 
in forward flight, and flow through the 
channel is rough and partially stalled. 
Singic-oiginc operation would he im- 
possible. and the powet-oR glide-path 
would be very steep, not at alT tompat- 
ablc to today's aircraft. 


THRUST & DRAG 


For the record, Convair was the first 
finn fo fly a deJfa-iving powered air- 
plane. The date was Sept. IS, J9-f8, 
anti Sam Shannon — who is now testing 
the radical Convair deJta-wing Sea Dart 
— ir-as at fhe controls. The plane was 
Comarr's Model 7002, later to he re- 
designated fhe XF-92. 

Let's repeat that first sentence; Con- 
lair u’3s the first firm to flv a delta-wing 
poii eted airplane. Why all this empha- 
sis? I’m grow ing rather tired of hearing 
England credited for the entire develop- 
ment of fhe flying triangle. Last year at 
Famboroiigh. rlie announcer said that 
Britaiir was the first to fly a delta-wing 
plane; this month the Ilaivicer Siddeiey 
Review, house organ of fhe group, 
says, . , delta-winged Vulcan bomber 
which gave Britain the ivorld lead with 
this type of aircraft." Another quote, 
same article; “. . . in Manchester the 
w orid's first practical delta-wing aircraft 
was designed and built.” 

Wc re|3cat, Convair was the first. 

“Well, tlicy fired the atomic can- 
non." said fhe engineer, ".and it puts 
me in mind of the old cartoon of a 
couple of scientists standing in front of 
a gigantic engine they’d just finished. 
One of them says, 'There it is— one mil- 
lion horsepower. Now whal the hell 
arc wc gonna do with it?’ Tli.it's the 
was' I feel about this Armv cannon.” 

■‘Elaborate," ! said, trying to get the 

"I always look for an ulterior motive 
in something like this, and I believe 
that the .-kriny just wants in on atomic 
warfare, just like they want in on long- 
range guided missiles.” He twisted the 
empty glass, drained the last drop, 

"But aside from ulterior motives,” he 
said, "it still doesn't make much sense. 
You lake an A-homb and wrap the 
thing up in a shell to fire from an 35- 
ton monster that’s gotta be dragged up 
flirough the muck teal close to the 
cnemy- 

"Furthermore, you’re not gonna be 
able to fire it with just any old crew. 
You gotta have an elite aew. maybe 
with half-ajozcn guys from the .\EC 
sitting around to hold hands while load- 
ing is going on. Tlien you don’t want 
to get too near the front where some 
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It’s abig jump from XVIII century fire-balloons 
to the jets that flame across our skies, today 
. . . and design changes never stop. That’s 
why it pays to have your fastening methods 
checked by trained specialists . . . constantly. 




[ADNOCK 
US 


Specialized fasteners, engineered by 
Monadnock for all types of aircraft, 

• Speed Assembly '• Ease Maintenance 

* Give Trouble-Free Service 
Monadnock, with a wealth of fastening ex- 
perience, also has reliable development and 
production facilities available to manufac- 
turers of other quality products. 
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sliuip boys from the other side can call 
in tactical aircraft and clobber the en- 
tire cannon caravan before they get u9 
a shot. 

"And as for this business of firing 
icgardless of weather, I say it’s bull. 
Artillery gets targets spotted for it 
right now by airplanes— althougli the 
Army hates to admit it— and if you 
can't set to spot, you're just not shoot- 
ing that day.' 

"1 like the reasoning,” I said. 

"It figures. Right now we’ve got a 
zillion tactical .lircraft that can carry 
atomic bombs. 'Ihcy can operate from 
decent conditions far enough back to 
inainCain security. They can fly orcr. 
unload on the enemy and fly baat. No 
body gets a chance to report in a five- 
mile caravan moving a heavy object up 
towards tiic front— they’re already hit b; 
tlic time they catch on to what’s abou! 
Lo happen. No sir, pal, if 1 got to pay 
for A-bombs, 1 want to have some say 
about the delivery method. 

"1 want ’em sent airmail, not by the 
overland stage,” 

Au-ard for the fttdueed Drag Co- 
efficient of the Week — and it’s the big 
gest one so far — goes to those govern- 
niciit officials ivho insist on cutting back 
rcsearcli and development money. 'J'hey 
did it ivith the NACA and they’re try- 
ing to do it with the Air h'orce. 

ifow iong is it going to take before 
they Icam that research is a long-term 
investment which pays o3 only after a 
decade or so? The work being done to- 
day ivon’t show up in hardware until 
1960 or later. But if it isn’t done today, 
it may never show up. All the free en- 
terprise in the world can’t buy time 
after a cutback. 

This ail has a familiar ring. Remem- 
ber back in 1947 when we were cut- 
ting fat out of the military budgets, and 
research and development was among 
the first slices. 

i’ll bet you still feci the effects of that 
one, don't you? 

What does 10% extra weight mean 
to a jet fighter? According to a panel of 
the Society of British Aircraft Construc- 
tors, those extra pounds mean: 

• Tojj s]>ecd reduced by 2%. 

• Range decreased by 11%. 

• Service ceiling reduced by 16%. 

• Rate of cliirrb reduced by 16%. 

• Landing distance increas^ by 29%, 

■ Landing speed increased by 5%. 

One interesting security angle of the 
recent SAE meeting: The program 
listed the subjects for the confidential 
sessions. Right in cold type was “Air 
Force Air-to-Air Falcon, Alien Puckett, 
Hughes Aircraft,” Does the AF still 
deny that Hughes has a contract for the 
Falcon? — DAA 



Continental is ready 
to work with more 
aircraft manufacturers 

Call on Continental for a good job fast on large and small aircraft 
parts of all kinds. We offer the services of an experienced engineer- 
ing staff and over 2,000 technicians and skilled mechanics, working 
in a complete, self-contained airaaft plant with 225,000 square feet 
of manufacturing space. 

Continental's aircraft experience daces from World War II. Equip- 
ment in our Coffeyville, Kans. plant is the newest and most efficient 
—90% of it is only one year old. We're ready to work with you NOW. 

For intelligent cooperation and on-time delivery, call on Continental. 

CURRENTLY MANUFACTURING SUCH COMPONENTS ASi 

inboard, outboard Claps landing gnr doors elevators 

radar antennas drop lank struts eowling 

Writs, wire or telephone 
J. B. Jack, Sales Manager, Defense Contracts 

CONTINENTAL C CAN COMPANY 


Continental Can Building, IDO E. 42nd St.. New York 17 
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AEDC OVER-ALL PLAN 


Details of Tullahoma Test Center 



TTie Arnold Engineeriug Develop- 
ment Center’s three major installations 
—engine test facility, propulsion wind- 
tunnel, and gas d^amics facility— arc 
rapidly nearing completion at the Tulla- 
homa. Tenn., site. 

This Air Force activity, one of the 
development centers of the Air Re- 
search and Development Command, 
will comprise a mighty test and evalua- 
tion establishment to unravel problems 
associated with highspeed aircraft, 
guided missiles and aircraft engines. 
Aro. Inc., will operate the facilities 
under contract with the Air Force. 

• Engine test facility wilt embody three 
test chambers and a test bed. Here, re- 
search, development and evaluation will 
be conducted on turbojets, furboptops 
and small ramjets under simulated Bignt 
conditions and altitudes up to about 
80,000 ft. 

An additional facility will accommo- 
date the largest ramjets now contem- 
plated, and other test cells are planned 
for a later date. 

Engines will be shuttled to the test 
bed efiamber on railroad tracks through 
quick-disconnect doors. 

Temperatures as low as — 120F will 
be provided. Basic service installations 


will include air refrigeration and drying, 
compressed air supply, exhaust gas cool- 
ing and exhausters. 

• Propulsion windtunnel will include 
two ^cilities— a transonic tunnel and a 


supersonic funnel, each having 16-ft.- 
square test sections. Development test- 
ing will be on full-scale operating ram- 
jets and turbojets installed in missiles 
or aircraft. Propellers and aerodynamic 
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test models also willl be accommodated. 

Test section supersonic velocities will 
be controlled with a huge, flexible-wall 
nozzle (.\viATiON Webx May 4, p. 36). 
Tunnel pressure will be capable of varia- 
tion from 2 atmospheres to that en- 
countered at 100,000 ft. Coolers will 
provide simul.ition of standard altitude 
temperatures. 

Test articles will be carried on 40-ft. 
carts. A battery of these will make it 
possible to ready units without inter- 
ference witli those being operated in the 
tunnel. 

W'cstingliouse Electric Corp., which 
is supplving the five compressors and 
the 216,'OOO-hp. drive for the propulsion 
uundtunnel facility, reports that work 
on tlic stators is well underway at its 
Sunnvsalc, Calif., plant. The com- 
pressors ,ind drive will constitute the 
notld’s largest rotating machine, West- 

• lias dynamics facility will house a 
group of supersonic tunnels for develop- 
ment test of models of aircraft, missiles 
and projectiles designed for very high 
speeds. Some of file tunnels will oper- 
ate at values greater than Mach 5. 

Tno major wundtunncls will have 
-lO-iii.-squarc test areas. Two others will 
have 12-in.-squatc test sections. 

Prime air mover will be a plant hous- 
ing six axial and six centrifugal com- 
pressors. An auxiliary compressor 
group will feed a vacuum sphere and 
high-pressure air storage tube, which 
augment the main compressor plant. 
'Ilic flexible power system will allow 
acquisition or test data over widely 
varsiug speeds, altitudes and tempera- 
tures to predict full-scale flight cliarac- 
tcrisfics. 

Test data for all of the AEDC facili- 
ties will be processed by digital-type 

New Value Set for 
Viscosity of Water 

Kinematic viscosity won't be the 
siinic after July 1, says the American 
Society for Testing Materials. 

On' that date, the National Bureau 
of Standards u ill adopt a new value for 
the viscosity of water— 1.0038 centi- 
stokes at 68F. This means tliat all kine- 
matic viscosities will he reduced by 
0.318%, and that all kinematic viscosi- 
meters-but not Saybolt types-will re- 
quire restandardization or recalibration. 

Conversion tables showing kinematic 
s’iscosity converted to Saybolt Univer- 
sal and Furol viscosities i^l) be invali- 
dated. as will basic values for computing 
viscosity indices- All secondary standard 
viscosity oils will require rcstandardiza- 

New tables for conversion and com- 
putation are available from ASTM head- 
quarters, 1916 Race Street, Philadelphia. 
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Analysis Shows MiG Limitations 


A major limitation of the MiG-15 
is severe directional snaking at combat 
speeds, sharply reducing lie effective- 
ness of the plane as a gun platform. 

Three other drawbacks: insufBcient 
ammunition capacity, lack of gun-heat- 
ing for high-altitude combat, and in- 
ability to take 3 beating from gunhre. 

These new facts on Russia’s first-line 
fighter have been told exclusively to 
Aviatiox Week by a foreim technical 
observer who studied the fugitive Red 
fighter flown to Denmark early in 
hlarch by Polish air force lieutenant 
hrancis Jarecki. 

(Difficiilty with snaking was Erst men- 
tioned as a speculation in Aviation 
Week, Apr. 13, p. 17, because of the 
trim strip added to the MiG’s nidder.) 

► Comfortization— The fugitive MiG’s 
cockpit was heated, and pressurized to 
.1 differential of 4-2 psi. from 26,000 
ft. altitude on up. Contrary to earlier 
reports, the pilot was equipped with a 
parachute of tlie ribbon tjpe. The 
ejection scat had an automatic release 
mcclianism for the pilot with a three- 
second time delay. 

According to the observer, the cock- 
pit ", . . is very well equipped with 
high-quality instruments that carry a 
clear resemblance of the German As- 
kania instruments.” 

Airspeed indicator combines both in- 
dicated and true airspeed displays. Tlie 
flap indicator is mechanical; for the 
landing gear indicator, there is a dupli- 
cate system— pins showing through the 
uoper surface of the wing as a visual 
check, and lights in the cockpit. 

A simple gjTO hpe of gunsight— pre- 
smnablv only lead computing— showed 
a maximum range setting of 2,650 ft. 
nicre was no radar ranging equipment 
tied into the sight. 

► Systems— Armament of the MiG was 
tlic noM’-standard oair of 23-mm. can- 
non on the port side and single 37-mm. 
cannon on the starhaird. .Ammunition 
carried was 160 rounds total for the 
lighter cannon and 40 for the heaw. 

Both types of cannon had .i muzzle 
velocity of about 2.1 50 fps. Rate of fire 
for the smaller guns was 650 rounds per 
minute, and for the larger, 450 rounds. 

There was no heating equipment for 
the cannon. They were slung in a 
cradle that could be cranked up and 
down for quick loading, 

A hydraulic system operates flaps, 
dive brakes and landing gear. There 
is no handpump for emergency opera- 
tion. The standby system is pneumatic, 
with accumulators for landing gear op- 
eration built inside the wheel struts. 

Brakes are pneumatic, but during re- 



PARTING OF WAYS: F-86 Sabic gun 
camera shows Red pflot ejecting itimscU 
from crippled MiG*l5 in air combat over 
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traction, the wlieels are automatically 
braked by hydraulic action. 

► Power Controls— The only boosted 
controls are the ailerons, operated hy- 
draulically by a system that uses a spe- 
cial fluid. A fabric seal stops airflow 
through the wing-aileron gap. 

Ailerons and elevators are fitted with 
electrically operated trim tabs, and all 
control surfaces carry fixed tabs as well. 

The fuel system is simple, says Avia- 
tion Week’s source, and corisists of 
a main tank behind the pilot and a an- 
nular tank around the engine tailcone. 
A circulating pump is used to cool tlie 
fuel and to keep the center of gravity 
travel within reasonable limits. 

Fuselage tank capacity is 370 U.S. 
gallons, and the wing drop tanks can 
carry an additional total of 132 gallons- 

► Surface Finish— The MiG shows a 
mixture of both good and bad hand 
craftsmanship, and an unusual amount 
of welded parts- The surface finish is 
an anodic type, protected with a clear 
covering coat which gives a very glossy 

Maximum Mach number of the 
MiG-15 is 0.92. Snaking begins at a 
Mach number of about 0.86. 

► Summing Up— This new information 
on the MiG shows that it is not the 
simple, uncluttered design that it has 
been repotted to be, 

• First, it contains considerable "lux- 
ury'” equipment- pressurization, heat- 
ing. automatic ejection scat release, 
gyro gunsight. 

• Second, it has some duplicate systems 
—standby for the landing gear hydraulic 
system is one exainple. 

• Third, it uses hydraulic, electrical and 
pneumatic power for operation of the 
various syst^s instead of concentrating 
on one type, 

• Fourth, instrumentation is complete 
and of excellent quality. 

Table Lev els Itself 
As Melal Is Removed 

A new precision vertical mill and 
tracer-profiler that levels the fable auto- 
matically for close tolerance machining 
as metal is removed has been developed 
by the Hydro Micro-Tel Corp. 

Marketed by Dc Witt Lewis Co., the 
machine is said to be capable of hy- 
draulic tracing accurate to .001 in., 
electronic tracing or profiling accurate 
to .0002 in., while the selective power 
feed for its vertical spindle permits a 
depth control to .0001 in. 

Automatic leveling is accomplished 
with jacks tliat arc automatically locked 
and unlocked to maintain the desired 
position through a dial control. 

Working surfaces of the machine are 
30x96x30x126 in, 

De Witt Lewis Co., 3629 Sophia St.. 
Wayne, Mich. 
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for every application in every type 
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Ill)' lilc. UK's manager (ur Japan, Rutlicr 

pondcnh*CIub'and"raidr"AP i's’out'’"M 
the missile story.” 

PoaB, one of the most level-headed mei 


I pid^d up a 
News and saw th' 

"sleek, throbbing ii 
the deck so spectacularly it left tHe crew 
"tii^ling with excitement." 

Tiicre was no mention that these "mis- 
siles" were converted, propeller-driven fight- 
ers carrying ordinary bombs. This was the 
e project released to the 


public. 


' anything in 


n had 


mention nf Hellcats, TV and 2,000-Ib. 

After agreeing to release the -AP story, the 
Naw in Washington sent a priority message 
to 'fokyo authoriaing release of all "missile” 
stories with the same dcleKons. Through 

arrived in 'Washington yet. 

Nine minutes before the message arrived 
in Tokyo, UP in Tokyo received a cable 
from Its New York office. The cable said; 
"AP OUT WITH MISSILE STORY." W’e 


Edito 


itory go i 


c their 


announcers rewrote their news scripts. Re- 
percussions started. 

The Navy called in representatives of all 
three agencies for a conference in the Penta- 
gon. ft accused UP of releasing security 
intormaHon. ^ 

get aboard a Navy ship or even to get infor- 
mation in the Pentagon. 

"Is this a threat?" asked the UP repre- 
sentative, Herbert Foster. He was assured 
it was not and that the officer didn’t really 
mean what he said. 

I'he Navy dropped the matter that day, 

tlon to take action without further embar- 
rassing itself. 

Plditorial writers were blasting tbc Navy 
for the way it had used censorship to get 
better play in the papers. 

Time Magazine wrote: "In the battle for 
bigger headlines, press officers for the mfli- 

stoiy seem bigger than it actually is. Last 

ship setup, the U. S. Navy got caught at 
the trick.'’ 

Time called the maneuver a "guided 
boomerang" and credited UP with scaling 
the "stunt down to size." 

Unfortunately, the episode brought dis- 
CTcdit on the entire Navy, including the 
honest, capable men svotking on the missile 

** Knowing well what Air Force reaction 
would be after the story was out, we called 


up Brig. Ccn. William P. Nuckols, Fa: 
East Air Force spokesman at the time, for 
his comment! on the Navy guided missile 

For the record, Nuckols said notliing. But 
he talked 20 minutes. Air Force pilots, 
crewmen and other personnel were just as 
heated in their response. 

Was it just a Navy stunt? I don't think 


lut it in f» 


: can be made for the officer in 
who tried to deceive the public 
the story without the facts to 
cus. That was bad public rela- 



They ucre finding things out They 
learned robot planes could operate apinst 

with normal combat operations on the car- 


The 


c learni 


; things 


u the States doesn't 
They also eliminated six targets and gave 
the Communists something to think about. 
But until something real^ new in push- 

sure of hearing remarks like those made 
rcccntlv by some Sabre pilots in Seoul: 
"The Naso's gnidcil missiles! Why, wc 
were using tfiose things in Germany. . . ." 



SciNFLEX ASSURES 


When operating conditions demand an elec- 
trical connector that will stand up under the most 
rugged requirements, always choose Bendix 
Scinflex Electrical Connectors. The insert mate- 
rial, an exclusive Bendix development, is one 
of our contributions ro the electrical connector 
industry. The dielectric strength remains well 
above requirements within the temperature range 
of-67»F to -b275'F. It makes possible a design 
increasing resistance to flashover and creepage. 
Ii withstands maximum conditions of current and 
voltage without breakdown. But that is only part 
of the story. It's also the reason why they are 
vibration-proof and moisture-proof. So, naturally, 
it pays to specify Bendix Scinflex Connectors and 
get this extra proleaion. Our sales department 
will be glad to furnish complete information 
on request. 


BENDIX SCINFLEX 

ELECTRICAL CONNECTORS 
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PRODUCTION 


Why Designers Are Using More Plastics 


Uliimote tensile stress/specific grovify(F,„/S.G.) 
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SPECIFIC ULTIMATE TENSILE STRESS VS TEMPERATURE 



• Engineer reports easy 
maintenance, low costs. 

• Resistance to corrosion 
and fatigue also is cited. 

By Irving Stone 

Continuing progress in the use of re- 
inforced plastics was underscored re- 
cently when a group of about 500 
engineering representatives of airframe 
builders, material suppliers, moldets and 
researchers met at the Grumman plant, 
Bethpage, N. Y., for a session of the 
Institute of the Aeronautical Sciences' 
New York section. 

Already these plastics are being used 
widely in up-to-the-minute military de- 
signs. They have been put to work in 
a whole range of aircraft, from the big 
Boeing B-52 to Navy's advanced fighter, 
the Convair Sea Dart. Test installations 
already have been made in jet engine 
compressor sections. The prospect is 
that tomonow’s superspeed Sesi^s will 
incorporate an increasing amount of the 
material. 

► Why Plastics?— In the short life of 
the reinforced plastics industry, many 
advantages have been found in use of 
these materials for high-performance air- 
craft and missiles. 

William E. Braliam, chief engineer 
of Zenith Plastics Co., Gardena, Calif., 
outlines some of these factors in a paper 
prepared for the IAS session. 

Braham stresses ease of maintenance 
in the field and resistance to corrosive 
effects of air at high tempemtures, sea 
water, high humidities, aircraft ^els, 
hydraulic fluids and lubricating oils. 

He also says tapered thicknesses re- 
quired in most modem aircraft wings 
and tail surfaces can be produced from 
reinforced plastics with semi-skilled la- 
bor and inexpensive equipment and 
tliat molds and tools for forming the 
aircraft structures are less costly than 
equivalent tooling to form metals. 

► Some Applications— Braham reveals 
that ladoraes have been designed for 
as high as 25-psi. surface pressures, to 
withstand loads imposed by 2-in. hail- 
stones at aircraft cruising speed, and 
resist gun-blast pressures of 20-mm. 
cannon. 

Electronic requirements in several 
large bombardment-type aircraft have 
necessitated the use of reinforced plac- 
tics as part of the primary structure. In 


some cases, almost entire sections of 
tire plane are electronically isolated from 
the rest of the structure by using largo 
reinforced pbstic parts as insulators. 

Tire bending, shear, torsion and local 
loads are carried from the isolated metal 
structure— which serves as an antenna— 
by the reinforced plastic structure to the 
test of the plane. 

Braham estimates that Zenith has 
made 100,000 fin- and wingtips and 
almost 75,000 radomes for military 
aircraft. T^cse parts and others are 
found in such aircraft as Convair’s 
XF2Y-1 Sea Dart and B-56; Lockheed’s 
P2V Neptune. WV-2 Super Connie, 
F-94 and F-80; McDonnell’s F2H 
Banshee and XF3H Demon; Boeing's 
B-52 Stratofortiess and B-47 Stratojet; 
and Republic’s F-84. 


One fuselage component now being 
produced in reinforced plastics at 
Zenith measures 17 ft. long, about 6 
ft. high and 5 ft- wide. No stringers, 
bulkheads or rings ate used— it is a 
monocogue, honeycomb-core structure. 
It has withstood almost 300% of ulti- 
m.ite design load in static test, Braham 

► Plastics vs. Metals— Laboratory test 
data offered by Braham compare 
specific pliysical properties of sheet 
metals and reinforced plastic material 
for various temperatures. (The specific 
physical properly is, for example, the 
ultimate tensile stress divided by the 
specific gravity.) Some of these test 
results are shown in the accompanying 

Above 300F, the most promising 
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materials appear to be titanium, stain- 
less steel and glass fiber-Bakelite phen- 
olic laminate, Btaham says. 

In sheets of equal weight, glass fiber- 
phcnolic laminates compare favorably 
with metal alloy sheet on a stiffness 
basis, he claims, although the shear 
strength and the modulus of the glass 
fiber-phenolic laminates are poorer than 
metals. But because of the inherent 
ease of constructing glass fiber sandwich 
components, these characteristics can 
be overcome, Btaham claims. 

The data shown for the glass fiber- 
Bakclite phenolic laminates arc for 181 
cloth. Greater values are available for 
combinations of 181 cloth and unidi- 
rectional glass fiber cloth (143), he says. 
► Design Data Available— There now is 
sufficient data for engineers to design 
wings, fuselages and tail surfaces of 
presently available plastic materials, 
rurthermore, these aircraft structures 
can be manufactured at much less cost 
than for contemporary metal counter- 
parts, Btaham tofd Aviation Week. 

Zenith has made studies indicating 
tliat some structures can be built for 
as little as 20% of the cost of the 
equivalent in metal, he says. These 
studies were made on highly loaded 


parts and the plastic structure was de- 
signed to conform with the most effi- 
cient techniques in use today. Major 
components such as wing panels and 
fuselage sections were involved. These 
design studies indicate the feasibility 
of plastic parts for planes and missiles 
now in building, Btaham says. 

► Economies Seen— In a typical design, 
he claims, tlie plastic makeup will re- 
quite only about 10 to 15% of the 
component parts of the equivalent 
metal assembly. This has a substantial 
reflection in the engineering task. Only 
about 20% of the engineering man- 
hours requited for a metal airframe are 
needed to design a reinforced pl.istic 
structure to meet the same specifica- 
tions and requirements, provided the 
engineer has adequate knowledge of 
plastic materials, Braham says. 

Other economies also result in 
space, machines, and production and 
administration force requirements. 

Braham doesn’t see tlie “plane of 
tlie future" as being made up entirely 
of reinforced plastics, but rather as a 
combination of plastics and metals. 
The reinforcement for the plastic might 
encompass a variety of fibrous material 
as well as a metal reinforcing medium. 
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► Engine Research— .Spparcntly there is 
a strong possibility that rcinforccd- 
plastic blades will be used in turbojet 
engine compressors (Avution Week 
Nlar. 2, p. 104), the IAS session 

Dr. Elmer Wamken of Cincinnati 
Testing Laboratory revealed in his 
paper on high-temperature phenolics 
that the art of producing tliese blades 
lias matured to the point that model 
test engines are being assembled at 
this time. 

The application of CTL-9I-LD (a 
Cincinnati-developed temperature-re- 
sistant phenolic resin) to this engine 
part has resulted in moldings that ap- 
pear to be more reliable in centrifugal 
loading and in fatigue resistance than 
the steel blades they are expected to 
replace, Wamken claims. 

Another prime example of plastic 
design is the use of the phenolic mate- 
rial in the jet engine compressor stator 

In each of these applications, resist- 
ance to approximately 500F for pro- 
longed periods of time is necessary. 
Tests indicate the complete reliability 
of the parts for these applications, 
Wamken says. 

He also r^eals that the fabrication 
of stractural parts for use at tempera- 
tures around 1.200F for periods of ses’- 
eral minutes, and at temperatures in 
excess of 3.000F for 60-80 sec., has also 
been successful. 

► Blade Applications— From a reliable 
source. Aviation Week learned that 
successful runs have been made in one 
jet engine using, in the first six stages 
of the compressor. Fibciglas-reinforccd- 
plastic blades employing Cincinnati's 
phenolic binder. This use has taken 
the material into the 450-300F range. 

Standard aerodynamic design has 
been employed for the blade configura- 
tions but. in some cases, modified toots 
have been used, it is reported. 

The blades have been made in 
matched steel dies, with the glass cloth- 
resin material being laid in the form 
of ribbons and extnided through the 
pinch-off portion of the dies. Blade 
molding requires less than five minutes 
and finishing takes onlv about two 
minutes more. It is said that under 
high-volume production, cost for a 
plastic blade in this engine would he 
about 35 to 50 cents- 

► Lighter Blades-lt is estimated that 
on this particular jet engine, about 300 
Ih. of weight could be saved bv use of 
rcinforced-plastic for some of the com- 
nres'or blading material. In metal, each 
blade weighs an average of about i lb. 
wliereas the plastic blade would be 
about 4 that weight. AviAtroN Week 
learned. It is reported that perhaps 
half of this engine's compressor blades 
could be replaced with plastic units. 

"This would seem to add up to less 


starting load fur tlic engine, less cen- 
trifu^ load and less gyroscopic load 
(in maneuvers). Also, since the blades 
would be lighter, wheel construction 
also could be ligliter. Another feature 
would be the greatly decreased hazard 
in tlie event a blade were thrown. 

► Other Engines— Experimental plastic 
prototype blades are also being built 
{or three or four stages in the com- 
pressors of two more-powerful jets. In 
one of these engines, the weight of the 
metal blade is said to average about 
one pound, so that the plastic counter- 
part. with its 1 weight, would introduce 
considerable savings if found success- 


I'or another high-tluust jet, test 
model stator cases arc now being read- 
ied in reinforced plastic, it has been 
reported. 

► Turboptops Too— The turboprop en- 
gine, too, is the subject of study for 
incorporation of plastic blades in the 
compressor. One of these engines will 
be investigated with plastic units in 
tlic first few compressor stages and 
again in a number of the middle stages 
where the heat runs relatively high, it 

Aside from the savings in critical 
metals, plastics technicians stress the 
rapid production possible for the rein- 
forced plastic blade. Also, critical forg- 
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fastest-moving industry 

The Eberhard Faber Microtomic drawing pencil was 
designed to meet the specific needs of engineers and 
draftsmen of our swift-advancing aircraft industry. 
In all 18 degrees, you'll find newly developed quality 
that assures absolute degree uniformity, plus an 
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If you’re thinking along the lighter side about 
the whole subject of magnesium and aluminum 
eastings, think about Wellman us a source. 

As the contractor, standing in one room of his 
new inexpensive bouse, said to a friend in the 
next room, "You can hear me, but you can't see 
me? Them's some walls, ain’t theyl’’ . . . 



"Them’s some walls" on a Wellman lightweight 
magnesium easting, too. thin in appearance but 
tough enough for our biggest jet bomber landing 
wheels . . . and easy to machine! 

Let us show you how oiir four complete plants 
and almost a half century of experience can help 
you. Write for our new catalog No. 53. 


IM-Olit MAGNESIUM AND ALUMINUM CASTINGS 
UkKrfLJti WOOD AND METAL PATTERNS 

THE WELLMAN BRONZE « ALUMINUM CO. 

Dept. 5, 12800 Shaker Boulevard Cleveland 20, Ohio 


ing and grinding tools are rele.ised for 

► Radome Progress— Problems encoun- 
tered in radome engineering were out- 
lined by Samuel S. Oiecsky. of 
Reinforced Plastic Consultants & Engi- 
neers, Gardena, Calif. Protection 
against gun-blast effects is one of these. 

To resist these effects, a glass-nylon 
sandwich was brought out at the Naval 
Ait Development Center, Johiisville, 
Pa. Tliis solution was very satisfactory 
for small radonies, but the thin cross- 
scction was not adequate for the larger 
installations. 

fjter. Zenith Plastics developed a 
foam known as Zenofoam G, to act as a 
shock absorber in radome sandwiches. 
This material is used in thous;mds of 
radomes in gunfire sj'stcms, Oiecsky 

Hail resistance has brought liead- 
aches, too. Research by Oleesky and 
an associate lias result^ in develop- 
ment of a core material and a skin 
impregnation system that absorbs the 
energy of a hailstone, instead of trans- 
mitting it through the plastic sandwich- 
A 1-sq. ft. panel of this construction 
has repeatedly withstood the impact of 
a 2-in. steel ball dropped 26 ft., Oleesky 
claims. 

Most radomes with icing control are 
ra.ide by the "lost wax” process, which 
pros’idcs segregated channels in the 
radome core into which hot air may be 
forced from a heat source. With proper 
design of mazes and outlets, a constant 
stream of waiin air is circulated under 
the radome skin to keep it ice-free. 
Tliis system was deseloped at Douglas 
Aircraft, and licensed to Zenith for 
fabrication. 

To combat rain erosion, a special 
coating of svntbctic rubber and other 
ingredients fias been dcs’clopod. This 
coating will greatly increase the life- 
expectancy of radomes without appre- 
ciably affecting etficicncs', Oleesky says. 

► Parts Displaj-ed-Typic.il aircraft parts 
fabricated of reinforced plastics were 
displajed at the meeting. Russell Rein- 
forced Plasties Corp., Lindenhurst. 
N- Y.. showed high-tcmperaturc duct- 
ing, duct adapters, wire ducting (con- 
duitsl, door shield, radio access door 
and fairing, trailing edge, lintip and 
junction box housing, 

Zenith parts included wingtip rib, 
brace and stiffener units for the B-52, 
f-beam, channel and fairings. 

New Places to Diitch 

fMcCraw-Hin World Hews) 

The Hague— Holland has ordered a 
large number of Lockheed P2V Nep- 
tune patrol bombers to replace its 
World War ll-vintage Lockheed Har- 
poons. The Neptunes will join two 
squadrons of Grumman Avengers also 
to come from the U. S. 
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A three million pound stretch will literally 
puli back into shape, large aircraft sections 
— straightening and relieving strains that 
result from the heat-treating process, The 
stretcher, itself, will weigh better than two 
million pounds, will be about 180 feet long 
and fully capable of handling pieces of 
metal up to 110 feet in length! At peak 
loads in the streichiag operation, the forces 
exerted by (his machine are so great that 
the 138-foot, 123-ton stretcher column may 
shorten as much as 3/8 of an inch! 

Us three million pound pull is equal to that 
o] thirty-eight large diesel locomotives! 

During the quench in cold water follow- 
ing the solution heat treatment, interaal 
stresses are created. Removing these residual 
strains and straightening the parts are 


accomplished with this stretcher. It will 
straighten shapes with a cross-sectional 
area up to 60 square inches — made of one 
of the strongest of all aircraft alloys, 75S. 

With Alcoa’s extrusion presses — those in 
operation and those now being built — this 
new stretcher will make possible larger, yet 
over-all lighter, more intricate aluminum 
parts for American aircraft. 

Want CO know more about these Alcoa facil- 
ities? How they enable greater freedom in air- 
craft design and production? Yourlocal Alcoa 
sales office has all the information and will be 
glad to discuss your own particular problems 
— large or small. The number is in the tele- 
phone directory, listed under “Aluminum." 
Aluminum Company of America, 1800-F 
Alcoa Building, Pittsburgh 19, Pennsylvania. 


Alcoa y, 
AluETiiriEjm 



Every B-36 lands on 
U-S S Carilloy Steel 


• When 179 tons of B-36 thump down on a landing 
strip, tremendous stresses are built up in the structural 
parts of the landing gear. Only the highest quality in 
steel can handle this tough job, which is one of the 
most exacting in the aircraft industry. 

All of the rugged main columns for these landing 
gears are made from U'S'S CaWLLOY electric-furnace 
aircraft quality ingots. This high quality alloy steel 
provides the great strength and shock resistance de- 
manded in the performance of the finished part. The 
main columns for these landing gears are forged. The 
original ingot, as shipped to the forger, weighs approxi- 
mately 37,500 lbs. From it are produced two columns 
each weighing about 1200 lbs. In other words, approxi- 
mately 93% of the steel has been removed— with a 


mere 7% of the original ingot left to do this tremendous 
job. Obviously, this steel must be of the very best 
quality. 

The same care and skill go into every ton of U-S'S 
Carilloy steel that you buy, whether it's a giant alloy 
ingot or a few tons of special steel. Our experienced 
metallurgists keep a close check on euery heat of steel 
to make sore it has the strength, hardness, toughness 
and machinability that’s needed. 

If you have a special steel problem, let us know. 
We'll be glad to help you with it. 


U*t*S CANIUOr tlQclric-fu™™ nircraft quality atocl niMta 




Carilloy^ Steels 
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Plane, Missile Reliability Needs Differ 


Vibration problems are entirely different, meeting 
Iiears; new temperature rating system is suggested. 
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vestigation indicates that component 


significant indication of internal com- 
ponent temperature than is the tem- 
perature of the ambient air surrounding 
the component. 

Ambient temperature type ratings 
may be suitable for an outdoor sub- 
station transformer or an industrial mo- 
tor, but they are not adequate for mini- 
ature and subminiatuie electronic 
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THE LINK TRAILERIZED 


ELECTRONIC JET TRAINER 

Air National Guard units throughout the country now have 
the same time-saving jet-transition training as all of our 
flying services— made ]>ossible by the new Link C-llB 
Trailerized Electronic Jet Trainer. 

In the same manner as stationary units installed at U, S. 

Air Force and U, S. Navy bases throughout the world, the 
new trailerizA unit simulates every |>ower and aerodynamic 
factor that influences take-off, flight and landing. 

Link Electronic Jet Trainers operate with dependable 
certainty. They duplicate exaelly the take-off, landing and 
“in air” conditions of today's most advanced aircraft— speed, 
direction, rale of climb, effect of fuel consumption on trim, 
flight position, deviation and a host of others. 



LINK invites employment applications from engineers and draflBC 


equipments operating at high power 
densities, Welsh believes. In these 
cramped equipments, a component may 
pick up more heat by direct radiation 
than it does from the surrounding air. 
Also, con\-eetion currents are set up 
which result in Urge differences in am- 
bient temperature at different locations 
within an equipment case. 

Another shortcoming of ambient tem- 
perature rating. Welsh said, is the con- 
siderable inconsistency in the tech- 
niques used by different avionic manu- 
facturers in measuring ambient tem- 
perature within their equipments- For 
example, during CAL's field survey it 
found some instances where the leads 
of thermocouples used to measure am- 
bient temperature were unknowingly 
conducting heat out of the equipment, 
giving an erroneous reading. 

Welsh recommended that com- 
ponent manufacturers switch to a new 
system and rate their components in 
terms of maximum allowable surface 
temperature. He indic-ated that some 
manufacturers were considering making 
the change. 

Surface temperature of components 
can be measured in several ways, Welsh 
indicated. The new temperature-sensi- 
tive paints that change color with tem- 
perature have a reported accuracy of 
± SC, he said. 

Colored waxes, which melt at a pre- 
dctcnniiicd temperature, are also easy 
to use and have an accuracy of ± 1%. 
W'clsli said. 

For mote accurate measurement, 
^VeIsh recommended closely calibrated 
thcnnocouples- 

► Recipe for Good Transistors— 'The 
reeme for good transistors is the same 
as for good martinis; keep them dry,” 
Dr. H. Sittner of Bell Telephone 
Labs reported. 

This conclusion comes from exten- 
sis'e insestigations into the causes of 
transistor failures. Dr. Sittner identified 
them as: 

• “Sudden death,” found in point-con- 
tact transistors, is the sudden change 
in alpha (amplification), particularly 
when the collector is operated at low 
voltage. 

• “Slow death," found both in point- 
contact and junction transistors, is a 
gradual shift in transistor characteristics, 
particularly collector impedance. 

• “Sleeping sickness,” round in both 
types of transiston, but a more serious 
problem in junction transistors, is evi- 
denced by the appearance of a sizeable 
potential at the emitter when a bias 
voltage is applied to the collector. 

Sudden death and slosv death can 
be cured completely by hermetically 
sealing tlic transistor, Sittner said. He 
said that Bell Labs have operated her- 
metically scaled point-contact transist- 
ors for almost 6,000 hours without a 
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Modern aircraft design demands not only the ultimate in 
aerodynamics but comparable ingenuity and reliability in 
instrumentation and control components. 


Contributing vitally to the substance of safety and dependability of 
many of today's most advanced production and developmental aircraft, 
our automatic control components and instruments are the result of 
continuous research, design and engineering tests that eliminate 
all compromise with performance. 


Whether your design problems are concerned with turbojet engine 
control systems or such essential components as pressure switches, 
electronic amplifiers or hydraulic valves - . . you can depend upon 
our engineering ability, experience and manufacturing facilities to 
meet your most exacting requirements. At no obligation whatsoever, 
we extend an invitation to consult with our aircraft engineering specialists. 



MANNING, MAXWELL A MOORE, INC. 

AIRCRAFT PRODUCTS DIVISION • STRATFORD, CONN. 

out AiaCBAFT PtOOUCTS INClUDEi TUttOJET ENGINE TEMPEtATUIE CONTtOl AMPlIFlEtS • ElEatONlC AMPLirlEtS 
PRESSUIE SVPirCHES F 08 ROCKETS. JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
TNERMOCOUPIES • HYDRAULIC VALVES • JET ENGINE APTEtSUtNER CONTROL SYSTEMS. 





MACH. 1 is ju.st about a thing of the 
past these dajs! New, ultra-sonic speed 
records are established with an amaz- 
ing regularity. .Speed's the thingl lUnst 
the barrier — full speed ahead! 


Tlicrc can be no compromise with 
craEismanship in the production of 
components for these [ilancs. They 
must be made precisely as designctl. 
For this very reason, leading aircraft 
producers rely more and more on 
Lavelle for jet componctits— turned ou t 

Years of e\]>erience in fabricating 
stainless steel, aluminum alloys and 
other allied materials have earned 
Laselle a rejnitation as a truly unit|ue 
and reliable sitbconti actor. 




AIRCRAFT CORPORATION -NEWTOWN, BUCKS COUNTY, PA. 


significant change in their characteris- 
tics. Sittucr cautioned that hermetic 
sealing would reduce but not cure all 
junction transistor sleeping sickness. 
However, he implied that Bell Labs is 
working on Other fixes to wipe out this 
transistor disease. 

Hermetic seals can take the form 
of glass encapsulation or a metal case 
with a glass seal, Sittner said. He also 
suggested the possibility of grouping 
non-sealed transistors in a single con- 
biiner and using a dessicator to keep 
out moisture. 

► Dielectric Amplifiers for Servos— Di- 
electric auipiifieis, employing voltage- 
sensitive dielectrics, should find appli- 
cation in the field of non-linear servu- 
iiicchanisms, J. L. Jenkins of Radiation, 
Inc,, told the ECS. One bothersome 
limitation to their widespread use is 
that dielectric amplifiers ate extremely 
sensitive to changes in humidity and 
temperature, Jenkios said. 

Jenkins described a two-stage audio- 
frequency dielectric amplifier with a 
power gain of 18 db. per stage and said 
his company also has appUed non-linear 
dielectrics to multivibrator and elec- 
trically adjustable filter circuits. 

► New Dielectrics— Lanosterol, a new 
high dielectric solid isolated from wool 
fat, when used as an impregating com- 
pound for paper capacitors, extends 
their operating tempetature range, cuts 
size, and improves performance, accord- 
ing to a paper prepared by Dr. Girard 
r. Kohman of Bell Labs, The new 
compound is said to be chemically in- 
ert and have a dielectric constant of 10 
in the solid form. 

Designers of transformers that must 
operate at temperatures of 300C may 
turn to use of gases for dielectrics, Dr. 
Kohman predicted. 

Such gases as sulfur hexafiuoride 
and the fiuorocarbons under 30-psi. 
pressure show a dielectric strengtii 
nearly equal to the oils now used in 
transrormer, Kohman’s paper reported. 
It predicted their use m radar wave- 
guides, cables, and transformers. 

► Protective Coatings — Unmodified 
epoxy resin has better resistance to 
humidity than poWesters, L. J. Martin 
of Hughes Aircraft Co. reported, and 
urged its use for protective coatings on 
etched circuit wiring. (Morris Wein- 
berg of HAC was co-author of paper- 

martin said that a 20-35-tnil coating 
thickness offered optimum humidity 
protection but prevented easy removal 
of components for maintenance. Re- 
ducing coating thickness to 2-3 mils 
makes it possible to remove com- 
ponents but naturally reduces humidity 
resistance, Martin pointed out. 

► High-Temperature Rectifiers — Sele- 
nium rectifiers capable of operating at 
1 30C are now available and even higher 
temperature units are in the offing, ac- 
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AEROPRODUCTS ACTUATORS 
CONTROL"FLYABLE TAIL" 



Setf^locking features aid 
Hepubiic^s new FS MF 


The broid adaptability of Aeroproducis actuators 
has helped to solve problems encountered iu the 
design of the “flyable tail" of the new Republic 
F84F jet fighter. The application of these actuators 
permits instantaneous adjustment of a variable sur- 
face to any position within its design range. The 
self-locking feature of Aeroproducts actuators se- 
cures the adjustment until it is changed by the pilot. 
Any cotnbiuation of systems — hydraulic, pneumatic, 
electric or manual— can serve as the primary power 
source for Aeroproducts actuators. They can be 
synchronized readily in tandem or in series to 
provide coordinated control of related movements. 
Announced uses of Aeroproducts actuators include 
those for the control of the “fiyable tail" of the 
Republic F84F, the horizontal stabilizer on 
another high-speed jet fighter and the afterburner 
nozzle in a jet engine. Additional applications in- 
clude control of wing flaps, dive brakes, bomb bay 
or cargo doors, gun turrets, variable wing sweep 
and incidence, wing fold and canopy slides. 


Typical Aeroproducts Actuator 


yleroproducts 


ALLISON DIVISION • GENERAL MOTORS CORPORATION 
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cording to a paper prepared by G. B. 
Farnsworth of General Electric. 

Operating at lOOC, these selenium 
rectifiers have a 2,500-hour life expec- 
tancy with only a 10% drop in output 
voltage during this period. 



Unskilled Can Use 
Electronic Checker 

Unskilled operators can quickly check 
resistors, capacitors and inductors 
against a preset standard value and 
read the deviation directly in percent- 
age using 3 new device developed by 
Southwestern Industrial Electronics 
Co. The new Model E-1 comparison 
bridge can also be used to compare the 
values of two components which must 
be matched within a given tolerance. 

Tlie device is capable of checking 
components in the following ranges; 
resistors of one ohm to five meghoms; 
c-jpacitors of 500 nyfd to 2,000 iifd; 
inductors of 5 mh. to 10,000 heniys. 
Accuracy is 0.1% according to maker. 
283 1 Post Oak Road. Houston 19, Tex, 

i 

Two-Axis Gyroscope 
Floats in Liquid 

A two-axis displ.acemcnt-type gyro- 
scope is floated in liquid to enable it 
to withstand vibration and shock en- 
countered in guided missile applica- 
tions. The gyro was developed by 
American Gyzo Co. of Santa Monica, 
Calif., for several missile manufacturers. 
AGS says the device is the first two-axis 
floated displacement gyro to be made 
available to the missile industry. 

The ACC gyro weighs approximately 



• SAVES UP TO 40% 
SPACE WITH NEW 
STREAMLINED DESIGN. 

• SUPER STRENGTH . . . 
EXTRA HIGH SAFETY 
FACTOR. 


• SOLID STEEL HEADS. 

• HEAVY WALL, PRECI- 
SION HONED, HARD 
CHROME PLATED 
SEAMLESS STEEL BODY. 


Cylinders eliminates tie rods . . . reduces 
head size . . . and saves up to 40% in 
mounting space!- In addition, a new high 
in sireugrh is achieved with solid sieel 
heads and heavy wall seamless steel body 
. . . leakproof construction . . , extra 


• LEAKPROOF CYLINDER 
HEAD TO BODY CON- 
STRUCTION. 

• RELATIVE PORT POSI- 
TIONS MAY BE RO- 
TATED WITHOUT 
DISASSEMBLY OF 
CYLINDER AND LOCKED 
IN DESIRED POSITION. 


high safety factor. 

Cylinder walls are precision honed 
and hard chrome plated for long.life 
efficiency. Available with the new T-J 
Super Cushion Flexible Seals which in- 
sure positive cushion with automatic 
valve action for fast return stroke. Many 
standard sizes and styles . . . both cush- 
ioned and non-cushioned , . , for wide 
range of pushing, pulling, lifting, clamp* 


• HEAVY DUTY, HI- TEN- ing or control jobs. T-J dependability. 
SUE, HARD CHROME ‘^ol'tery to meet rush requirements. 

PISTON ROD. Write for bulletin 8152. The Tomkins- 


Johnson Co., Jackson, Mich. 
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three pounds. It has J60 deg. freedom 
of movement about one axis and ± 85 
deg- movement about the otlicr- Tlie 
new gjro has a small auxiliary motor 
which can be remotely controlled to 
e.rge and align the gyro svith its case. 
No gravity erection system is provided 
in the current model. 

AGC says the gyro can be made avail- 
able using either d-c. or a.c. motors and 
with either d.c. or a.c. pick-offs. Ran- 
dom drift rate is quoted at approxi- 
iiiately i deg. per minute witn d.c. 
pick-offs; slightly less drift with a.c. 
pick-offs. 

American Gyro Co., 1509 Colorado 
Avc, S.nita Monica, Calif. 


: {= FILTE R CE NTER =} = 

► IRE Components Grmip Formed— A 
new Professional Group on Electronic 
Component Parts has recently been 
formed within the Institute of Radio 
Engineers. Floyd A- Paul, formerly 
with the Cal Tech fet Propulsion Lab 
and now employed by Northrop Air- 
craft Co,, is chairman of the new group. 
A. W. Rogas of the Signal Corps En- 
gineering Labs is vice chairman. 

► New Gilfiilan RadarTrainer-GilSllan 
Bros, of Los Angeles is building 50 nesv 



America's ever increasing demonds on the.aircroft industry 
for greoter tecEnicol skills, mechonicol precision 

and foster production are being met at TWIGG. 


^ 

Twigg Industries Inc. 



tm*in«'"fo^'uM^ Mth '*6 AN/c”n 4 
military GCA. The new trainer will be 
capable of producing two simulated 
aircraft on GCA radar scopes and put- 
ting these "aircraft" through a variety 
of maneuvers for training GCA oper- 


► USAF to Speed UR— Air Force is 
trying to speed the flow of information 
to manufacturers to tell them how their 
equipment is performing in the field or 
in combat. Major General Donald L. 
Putt of the ARDC told Oie IRE re- 
cently. For example, a copy of an Un- 
satisfactory Report CUR) is forwarded 
to a manufacturer as soon as it is rc- 
ccis-cd by the Air Materiel Command 
instead of waiting for AMC study and 
inalysis, General Putt said. 

► evA to Telemeter Flight Data- 
Chaiicc Vought Aircraft shortly will 
take delivery on its new Beiidix-Pacific 
Division telemetering ground station 

a iipment for use in aircraft flight tests. 

e equipment, similar to that now 
used by Boeing and A- V. Roe in Can- 
ada, will permit ground crews to check 
results of flight tests while in progress, 
thereby expediting tests. 

► Nortlirop Forms Reliability Group- 
Northrop Aircraft Co. has recently set 
up a group whose sole task is to find 
ways and means of improving the reli- 
abilitv of avionic equipment used in 
Norlhrop's mis.sile programs. Hughes 
Aircraft Co. and North American Avia- 
tion reportedly have similar grotips- 


► Hydro-Aire Buys Analog Computer- 
Growing use of analog computers out- 
side the airframe and servo mechanisms 
industries is indicated by recent pur- 
chase of an analog computer by Hydro- 
Aire, Inc. of Burbank, Calif. Tlie com- 
puter will be used to simulate control 
system and turbine performance in the 
h'rho-drives which Hydro-Aire designs 
and builds. The device, called EASE 
[Electronic Analog Simulating Equip- 
ment) is manufactured by Berkeley 
Scientific Co, of Richmond, Calif. Hy- 
dro-Aire believes itself to be one of the 
first aircraft accessory manufacturer to 
buy an analog computer. 


► Avionic Literature- New technical 
bulletins describing equipment of in- 
terest in the avionics field include; 

• UHF test equipment for measuring 
impedance, voltage, power, VSWR, 
attenuation, and reflection coefficients, 
is described in a six-page bulletin pre- 
pared by General Radio Co., 275 Mass. 
Avc„ Cimbridge 59, Mass. 

• Electronic facilities and activities of 

the Garrett Corp. arc described in 
booklet 4-0-1. "rhe 16-page bulletin 
is available from AiResearch Manuf. 
Co., Los Angeles, Calif, — PK 
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ENDURO helps give big bombers a lift 


Those two pods hanging from ihe wing of this 
B-36 each house two jecs. They're a big help in 
getting the maromorh bomber airborne. 

Each pod has a tail pipe made ofRepublicENDUSO 
Stainless Steel. And here's one of the reasons why: 
Cases inside that tail pipe are scorching. But 
Enduko resists high temperatures, despite con- 
tinued exposure. Enduho also resists rust . . . 
resists corrosion, too. It serves long and depend- 
ably under some of the toughest conditions. 
This is just one of many Jobs Enduro is doing 
in the aircraft industry , . . efficiently . . . econom- 


ically. It can provide increased structural strength 
witbouc added weight. It maintains its great 
Strength under sub-zero conditions. And it has 
high physical and chemical properties. 

Have you considered using Enduro's many 
advantages.’ A Republic metallurgist will be 
glad to help you apply them to your particular 
problems. Call your nearest Republic District 
Office, or write to: 

REPUBLIC STEEL CORPORATION 

Aitos Steel Division • Massillon, Ohio 

CtNERAl OFFICES • CKVIl AND 1, OH lO 



Other Repuhlic ProdiKts ioclMle Coihen and Alloy Steels— Pipe, Sheets, Strip, Pistes, hers. Wire, Pig Iren, Bolts and Nets, Tuhlag 

fit 
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\'ICKERS’ Univeral Tmbojcl Engine Simulator will look Lke this in production. 


Jet Fuel Controls Tested Cheaper 


By George L. Christina 

A jet engine simulutur, cjpnble of 
tiuplic-jtine with high acctiracy jet en- 
gine inflight operating conditions at a 
\ ery small fraction of present costs, has 
been developed for Navy's Bu.\cr by 
Vickers, Inc. (Aviation \Veek Mav 1 1', 
p. 84). 

The Universal Turbojet Ei^ine Sim- 
ulator, as it is called, is the ffrst of its 
kind to be produced in this country, 
according to the manufacturer. 

Consisting of an infinitely variable- 
speed hydraulic drive and an electronic 
analog computer, it is to be used for 
dcs'cloping, testing and calibrating fuel 
control components for gas turbine en- 
gines. Two years of intensive teseaixh 
in cooperation with the Navy were re- 
quired for its perfection. 

► Operation— Here is how it works. The 
jet engine manufacturer supplies an 
equilibrium fuel flow plot for the en- 
gine to be simulated. This plot is tran- 
scribed to a gridded piece of cellophane 
which is placed over an oscilloscope in 
the computer. A technician then adjusts 
a series of controls which make the 
scope's basic pip trace coincide with 
the fuel flow plot. This regulates the 
simulator to duplicate exactly the fuel 
flow characteristics of the engine in 
question— for all practical purposes, the 
simulator is the engine. 

Operation of tlie fuel control which 
is being tested can then be checked 
by observing oscilloscope tracings. 

► In the Futoie— Vickers sees many 
potential customers for its simulator. 
Among them are jet engine manufac- 


turers. jet engine fuel control makers, 
jot engine test centers (military now, 
but to be joined by civilian establish- 
ments as commercial jets get into the 
air), ovcrliaul bases, etc. 

The Navy has been using the simu- 
lators for over a year- Vickers says it 
has a 5500,000 development contract 
from BuAer. It also has a production 
contract which it will start filling soon. 
\'ickers adds that it will provide con- 
tinuous service to the Navy by doing 
basic simulations on new engines and 
fuel controls as they come into being. 
US.\h’ is interested in the device. 

"The engine simulator will be com- 
mercially available in a year or a year 
and a half, Vickers estimates. 

► Many Savings— Vicken cites these 
advantages for the simulator: 

• Money saver. The $5,000 an hour 
which Vickers spokesmen estimate to 
be the cost of checking out and cali- 
brating fuel controls in a test cell can 
be reduced to about $100 by using tlic 
simulator. 

• Time saver. Many months of de- 
velopment work on fuel systems for ex- 
perimental engines may be eliminated 
since the device wiD make it possible 
for jet engine manufacturers- to test 
completely a newly designed fuel sys- 
tem before installing it on a new jet 

• Versatile. The simulator is easily 
adapted to test any type of current jet 
engine or any that mav be built within 
the next five years, Vickers says. The 
simulator can test fuel systems for 
turbojet engines with fixed or variable- 
area tails, turbojet engines with after- 
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From the moment an airliner's propellers bile the air — 

to the time hours later when their thundering engines are cut, 

oil fights a constant battle against damaging heat and friction, /l/i engine's 

performance is only as reliable as the oil ihai lubricates it. 

To maintain their reputation for dependability, the top airlines in the nation 
specify the very best in Aircraft Oils. Today, more than 45% of the oil 
used by major scheduled airlines in the U.S. is supplied by Sinclair. 

There is no better proof of dependability. 

SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales 
600 Fifth Avenue, New York 20. N.Y, 




fhe pilot*s unseen helping hand— 

AUTOMATIC CONTROLS 



must be accomplished automatically. In these functions, 
AEROTEC Float Switches, Valves and Pressure Switches 
have contributed greatly to the solution of flight problems 
at trar>s-sonic speeds— truly a pilot's unseen helping hand! 

AEROTEC Automatic Controls have passed extensive 
qualification tests simulating actual flight conditions in 
accordance with Spec MIL-E-5272. They are installed on 
such high speed aircraft as the Boeing B47B and B52, 
Grumman F9F-6, Northrop F89D and Lockheed F94C. 

Constant research by AEROTEC Engineers into prob- 
lems of hermetic sealing, high-pressure actuation, corrosion 
and high- and low-temperature conditions has maintained 
AEROTEC'S reputation as progressive designers and 
manufacturers of the highest quality products. 

Let our qualifled engineering staff help solve your auto- 
matic control problems. One of our specialists is near, 
ready to serve you. Call or write today. 

When you think of Automatic Aircraft Controls, you 
should automatically think of AEROTEC. 


THE THERMIX CORPORATION 

osnNwiCH. coNNfcrKur 
(Offices in oil principol oircroff centers) 



burner and with afterburner plus a 
variable-area tail, and turboprop en- 
gines. 

In addition, Vickeis points to tlrcsc 
tea tu res: 

• lli^ horsepower output for weight 

• Accurate drive speed control. 

• Stable response to control signals. 

• Infinitely variable speed control. 

• Usable speed range from 0-100% of 
nited speed. 

Current drives put out 50 hp.; later 
models will go as high as 100 bp, Potter 
flowmeters ate us^ because of tlicir 
accuracy of i%. 

Vickers tried a variety of drives for 
powering tire test stand before settling 
on the hydraulic method. The hydraulic 
drives gives a rate of response no other 
type ot drive could match, the company 
says. Rapid rate of response is particu- 
larly important because some of today's 
engines can accelerate from idle to full 
military ipm. in five to six seconds. 

► Analog Computer— The electronic 
analog computer derives its information 
from actual military engine performance 
data representing tiic dynamic charac- 
teristics of a specific type and model of 
jet engine. 

Reeves computers ate used on ic- 
searcli simulator models, but produc- 
tion simulators will be equipped with 
Pliilbrick computers, latgely because of 
price considerations, ViWers says. 

The simulator contains all equip- 
ment required to operate the fuel con- 
trol under closely regulated calibrating 
conditions, as they would occur in ac- 
tual flight. 

► Better Tool— Vickers has this to say 
about previous methods of testing jet 
engine fuel controls: 

'' lire testing of a turbojet engine fuel 
control lias, in the past, involved little 
more than steady-state operation of the 
control at a number of discrete speeds 
within its operating range. Tliis static 
t;pc of test is at best a poor measure of 
whether the fuel control will operate 
satisfactorily with a paiticubr engine, 

Vickers spokesmen point out that 
a given fuel control system, when coup- 
led to an engine, may induce unstable 
operation even tliougli the bench test 
lesults are outwardly satisfactory. This 
apparent paradox can arise from an 
improper time constant in the fuel reg- 
ulating system, or any of the several 
dynamic effects in the control that are 
not revealed by bench tests. 

Another limitation of most conven- 
tional fuel control test stands, Vickers 
engineers claim, is their inability to 
maintain the speed of the control in 
the governing range of operation. "This 
is a natural limitation originating in 
the negative power slope characteris- 
tics of the governing curves, but one 
which can be overcome with a properly 
designed test stand," they say. 
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DETECTOR C.VBLE is built annind low. 

eng^iT. Lrlc E. 1'arbcU (right).' head of 
CiVA’s Rcciptocaliiig Engine Section, and 
Joseph A. Gaiiatt. assistant chief engineer 
at Edison, cvaniliic B-36 insfalUtinn. 

Edison De% elops 
New Fire Detector 

•A new aircraft fire detector is under 
des’clopmcnt at the labs of Thomas A. 
Edison, Inc., West Orange, N. J. 

The device incorporates a thermistor, 
or semi-conductor, developed by Edi- 
son engineers. The thermistor is 
mounted conccntricallv betneen an 
outer metal conductor tube and a 
center wire. 

■The tlieniiistor offers a near-infinite 

strictiiig the current flow to the order 
of micro-iiiicto-ampetes. But at a 
predetermined teinperature. the therm- 
istor becomes conductive, allowing 
sufficient current to flow between the 
outer and inner conductors to operate 
the warning system. 

F.dison’s detector is a lc«-iin|>cd!mcc 
sy.stcin and requires no electronic tubes 
to ainplih tlic warning current. A relav 
does the trick. 

► Test Installations— ITic nesv detector 
i.s ciinently being tested on several 
militarv aircraft, both piston- and jet- 



HOW TYPE B ficc dclectot works. 



...or to raisi* a ifaraf/o door 


Vard-Boeing designed. Yard manufactured, this aileron 

Air Force's famous B-47. All components are made by Yard. 
This same principle of Vard's exclusive Ball Screwjack, 

90 per cent efficiency, may open doors or perform other 
duties. It’s very likely applicable to a problem you're facing- 
Write Yard today for details- 


Vard 

2981 East Colorado Sire 


DeiUncr, and 
M.«ulaciuren of 

BALI SCRCW ASSIMBIKS 
ttICraO-MECH. ACTUATORS 

FRACTIONAL H.P. MOTORS 
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powered. CAA’s Tecliiiical Develop- 
ment mid ICvaluation Center, Indian- 
apolis, lias tun tests of tlic svstem in tlie 
nacelle of a B-56 R4360' engine. A 
Northwest Airlines Stratocriiiser is fly- 
ing with the detector installed in one 
of its R+360>. Other coinmercbi! test 
in.stallations arc contemplated. 

Called tlie Type B or cable-type fire 
detector, the device is now 'moving 
from the labor.itorv to the prcxiuctioii 
shops. However, Edison engineers 
emphasize, it is still in the cs’aluatioii 
phase and not yet ready for widespread 

► Detector Ecatures— In addition to the 
Tvpi- B’s simplicity, a result of the 


cliiiiiiuitioii of electronic tubes, the 
maker points to these features: 

• Light. Cable weighs onlv .01 Ib./ft. 
Control unit weighs I } lb. and measures 
2x3is4J in. 

• Posilis'C. ITic cable is a dosed loop 
circuit. It can break anyw here along its 
length and both halves remain opera- 

• Heat resistant. Careful selection of 
the materials used to manufacture outer 
tube and semi-conductor make the cable 
cstremelv resistant to high tempera- 
tiircs-ov'er 2.000F. says Kdison, 

• Rugged. The solid-packed coaxial 
cubic is higlily resistant to vibration, 
scuffing and other mistreatment it 



AIRCRAFT 

-TUBING^ 


Immediately Available From Stock 

New metals come and go in the aircraft industry but steel still quietly plays 
the moat important part of all in today's latest aircraft. For landing gear, 
hydraulic lines, engine mounts and the many other important components 
where strength is the keynote, steel tubing still reigns supreme. 

For your steel tubing requirements, for prompt delivery and dependable service 
call Service Steel, We maintain large stocks of aircraft tubing in a wide variety 
of sizes, shapes and specifications to meet your every need. 

Write or phone for latest stock list 



SERVICE STEEL 3^. 

VAN PELT CORPORATION oetroit 7, mich 



might be subjected to in an aircraft in- 
stallation. It is almost impossible to 
short out the inner wire with tlie outer 
sheath, the company claims. 

• Stable. 'lire semi-conductor selected 
for this cable is highly stable, both 
chemically and thermally. Us calibrated 
resistance value remains practically un- 
changed after repeated exposure to 
temperature extremes. Us characteris- 
tics of resistivity, stability and uni- 
formity can he controlled on a produc- 
tion basis. 

The cable, which is designed to be 
strung through all potentialK fire- 
hazardous areas in an aircraft, Iras a 
standard outside diameter of .070 in. 


OFF THE LINE 


Capital Airlines plans to equip its entire 
Constellation fleet with Sperry engine 
analyzers, according to L. H. Caldwell, 
the carrier's chief engineer. The fleet 
of 12 Connies— seven 749 models and 
five 049s— were bought from KLM 
Royal Dutch Airlines. Capital has been 
service-testing the Scintilla ignition an- 
alyzer along with the Sperry unit, but 
in the interests of standardization will 
install only the latter, Caldwell told 
Aviation- Wee:k. The carrier had no 
complaints against the Scintillas- Capi- 
tal already has Spary units on two 749 
Connies and five more on the shelf to 
go into the 049s. Five additional Sperry 
instruments will be bought for the re- 
maining 749s. 

Pan ,\inerican World Airways' Pacific- 
.Maska Div. is moving into its recently 
completed engine overhaul sh^ at its 
San Francisco Airport base. The new 
5500,000 facili^ wfll allow PAA to 
overhaul all engines used on its fleet, in- 
cluding Boeing Stratocruisets and Doug- 
las DC-4s. Work had been done Iw 

outside contractors. Overhaul sliop svill 
increase current payroll of 3,800 by ap- 
proximately 120 employes- 

I'he third of a fleet of three Handley 
Page Marathons was recently ferried 
from London to Rangoon. Burma, in 
four davs. The four-engine plane 
stopped 'at Rome, Athens. Nicosia. 
Baghdad, Bahrein. Sharjah, Karachi. 
Delhi and Calcutta. Before landing at 
Rangoon fordclis ccy to Union of Burma 
Airw avs. the Marathon demonstrated its 
handling characteristics with a two-en- 
gine fly-by with both starboard pro 
pellers feathered. 

Central Aviation & Marine Cotp.. 
MaeArthur Airport, L. I., N. Y.. has 
been awarded Civil Aeronautics License 
3585 covering Class 1 and Class 2 ac- 
cessories. limited accessories and limited 
magnetic and fluorescent inspection. 
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Milestones in the 
March of Progress 


1936 "shK 


First Priiducllon Combuslian Type 

i,OOOBTU/hr, 



80,000 BTU/nr.i Model 791. 40,000 BTU/hr. 

1943 South Wind Model 900. 200,000 BTU/hr. 

1943 South Wind Model 911, 160,000 BTU/hr. 

1944 South Wind Model 906, 50,000 BTU/hr. 

1944 South Wind Model 912, 175,000 BTU/hr. 

1944 South Wind Model 917, 25,000 BTU/hr. 

1945 South Wind Model 920, 100,000 BTU/hr. 

1945 South Widd Model 921, 200,000 BTU/hr. 

1945 South Wind Model 979. 18.000 BTJ/hr. 

1945 South Wind Model 63077, 800,000 BTU/hr. 

1945 South Wind Model 919, 290,000 BTU/hr. 

1946 South Wind Model 918, 400,000 BTU/hr. 

1948 South Wind Model 930. 100,000 BTU/hr. 

1949 South Wind Model 910, 235,000 BTU/hr. 

1949 South Wind Model 929A, 700,000 BTU/hr. 

i. 996, 999, 

nd Model 
i,000 BTU/hr. 

I Wind Model..,, 
Ges Generators 




NEW AVIATION PRODUCTS 



Design, development 
engineers . . . 

INTERESTED IN A 
POSITION THAT 
GIVES YOU REAL 
SATISFACTION? 


A lot of us 4re. Buc ic's che kind chat 
often isn't easy to come tiy. 

A: Honeywell engineers perform i 
number of casks— from designing con- 
trols for defense (like special gyros for 
the F-89 above), to developing new 
consumer items. There's a lot of satis- 
faction in work like cliis. 

And right now we have several espe- 
cially good openings for experienced 
engineers in the following areas: 


Duties of the jobs. Take on complex 
design work requiring analysis and de- 
cision to bring into design form the 
requirements for a new or modified 
instrument, device or control system 
Requirements, B.S. or M.S. in Elec- 
trical, Mechanical or Aeronautical 
Engineering. 

Atmosphere. A company that under- 
stands engineering — where one out of 
every ten employees is actively engaged 
in engineering or research. 

Openings- In Minneapolis, Philadel- 
phia and Freeport, Illinois- 
For derails on really satisfying jobs, 
wntej. A. Johnson. Engineering Place- 
ment Director, Depc.AW-6- 128, Honey- 
well, Minneapolis 8, Minn. Ask for 
our book. "Emphasis on Research." 


Hdne^^ell 



Conversion Kits for 28-Seat DC-3s 


Civil .Attoniiutics AdniinishaHon tc- 
vtrictions regarding miniiniim aisle 
width in new four-abreast seating ar- 
rangements in nC-3s have been over- 
come by several airlines through use of 
a scat conversion kit put out by Trans- 
port Equipment Co. 

The kit consists of H TKil-l-2N 
double scats, four of uhicli arc sliglitly 
narrower than the rest. This offset's 
diminishing width of the cabin in the 
front and back, so mandatory aisle- 
width of 13 in. can be maintained 
throughout. 


Extra leg room is obtained from in- 
board side panels which closely follow 
lire cabin eontimr. .Also, center ami- 
rcsts can be removed for more spacc- 
l-'irst two scats forward can be reversed 
to fomi a coinpattiiicnt. 

In addition to seats, the kit includes 
diannel or hat sections and engineering 
instructions. .Ml that is needed for com- 
letion is phvvood flooring and AN 
ardwood, the companv savs. CAA has 
approsed installation, 

I'ransport Equipment Co., Burbank, 
Calif- 


No Moa ing Parts in 
Liquid Level Control 

-An electronic device for accurate 
control of liquid level in tanks has 
been developed by Halcdv Electronics 
Co- 

Thc new control uses no floats, bel- 
lows or other itiosing parts. Its only 
contact with the liquid is by stainless 
steel rods suspended at a prcdefcmiincd 
level. Accuracy is said to be complcfely 
independent of pressure or tcinpera- 

Tlic der ice uses cold cathode tubes, 
eliminating the possibility of hot tube 
failure. These tubes, the IIalcdy'IT-1 
triodc 3, operate instantaneously and 
Inue vitfuallv unlimited life, the corn- 
paitv sal's. TT-1 tubes do not require 
a filament or plate transfonner or 
eirciritiy- No warmup time or .standby 
uirrerrt is needed. 

The great accuracy rif the set is at- 
tributed by Ifiilcdy to the high anrpli- 
fication factor (21 million) of the TF-l 
lube, nils allows current across the 


,‘tainless steel electrodes suspended 
within the tank to be less than two 
micro-arnpetes at low voltage, making 
lire system safe for a wide range of 
liquids, the firm says. Contact of liquid 
with electrodes causes current to flow, 

Halcdv Kiectronics Co., 57 AA'illiam 
St.. New- York 5. 

High-Pressure Switch 

-A series of pressure-actuated sw itches 
for use in 3,000-psi. aircraft hydraulic 
and pneumatic systems is being pro- 
duced by Wallace O. Leonard, Inc. 

The pressure-sensitive element in 
these units is a spring-loaded piston. 
The company claims use of the piston 
provides insensitivity to over-pressure 
ei'Oii, ill low-pressure switelics, and to 
r ibration. Special measures have been 
taken to reduce friction in this design, 
the firm says, 

Tlic switches can be supplied for 
pressures ranging from -10 to 3,000 psig- 
Tlrc electric switch actuated by the pres- 
sure piston is the \'-3 Microswitch, hav- 
ing a current rating of 3 amp. inductive 
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A iiaptabi.k to every size and type of aircralt, Shelby 
Seamless Tubing combines to the highest degree the 
factors of strength, safety, and workability. Although 
rugged and shock-absorbent, Shelby Seamless is relatively 
light. It is uniform throughout, dimensionally accurate, 
easy to bend and shape to almost any form. These qualities, 
plus its excellent machining and .superior welding proper- 
ties, make Shelby Seamless Tubing idea! for incorporation 
into landing gears, engine mounts, wing spars, longerons, 
fuselage struts and tail assemblies. 

Shelby Seamless Tubing is produced to exacting aircrafe 
standards by the world's largest manufacturer of tubular 
srcci products. Available in a wide range of diameters, wall 
thicknesses and steel analyses. Our engineers, familiar with 
most of rhe problems involving aircraft tubing, will be only 
too glad to help you in applying U-S-S Shelby to your de- 
sign specifications. 

NATIONAL TUBE DIVISION 

UNITED STATES STEEL CORPORATION, PinsBURSH. PA. 

f r-Uiig %M«IV|I«|J 

COUIUSia-CEHEVS STEEL BIVISIOH. S>S FMRCISCa. PSOFIC COIST DISFRItUTOIS 
UNITED SUTES STEEL EXPOII COMPAHr, NEW rotl 




U'S'S SHELBY SEAMLESS Aircraft Tubing 




All business 
is specialized 


. . . and nothing 
specializes 
on iiour business 
like your business paper 



You can sell suntan lotion on Broadway or Beacon 
Street, but this seagoing salesman can sell a whale of a 
lot more - . . because he specializes. 

Your business is specialized, loo. That's why it pays 
to keep up with your business paper. It specializes on 
business problems you meet every day. It helps you do 
a whale or a lot better job by keeping you posted on your 
whole field. You can move ahead when you know what's 
ahead; you can make quicker, surer decisions when you 
have a clear perspective on what’s happening; and you 
get all this from your business paper. 

Every page counts. The editors gather facts, weigh and 
interpret them. The advertisers line up new products. 


materials and equipment . . . tell you what they do and 
where to buy them. To know what's new that’s important 
to you. read every issue— thoroughly! It will keep you 
one of the best informed people in your field. 




A copy of this quick-reoding, 8-poge booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
••WHY and HOW booklet.” Room 2710. 


McGRAW-HILL PUBLISHING COMPANY 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 
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at 27 V. d.c. up to 50,000 ft. altitude. 
The switch conforms to .\N 3234. Ilie 
whole assembly is contained in a scaled 
housing designed to withstand a iinni- 
mum pressure of 20 psig. 

rv r Inr.. 373 S. 



Solenoid Relays 

A series of solenoid-actuated Miao- 
Switch relays arc being produced to Air 
Force and commercial specifications for 
airborne and ground equipment use. 

I'he units, designated the "57” series, 
are built for liigli-G conditions and are 
available in various polc-tlirow arrange- 
ments. some among these meeting speci- 
fications AN3210-1 and AN3216-1, 
Contact ratings range from 3 to 25 
amp. The relays are designed for con- 
tinuous service, weight 5.7 oz. and 
operate in 24-28 v. d.c. systems. 

Electrical Products Corp., 1100 N. 
Main St.. Los .Angeles, Calif. 


? 



Proleclhe Sprayer 

A portable pickling machine fur 
spraying corrosion preventive com- 

E ound hot onto cylinder walls and ex- 
aust ports of piston engines is being 
manufactured to military requirements 
by Texas Metal and Mfg. Co. 

The equipment is said to be the 
first specifically designed to meet armed 
forces specifications. It provides not 
only the spraying apparatus, but tem- 



There’s something of fx-Ceil-O in practically every plane made in 
the U.S. A. today. 

Illustrated below are typical blades, nozzles, hydraulic actuating 
assemblies and fuel control assemblies, precision built by 
Ex-Cell-O Corporation to aircraft builders' rigid specifications. 








HELPS YOU 
KEEP THEM FLYINGif 

COMMERCIAL • EXECUTIVE • PRIVATE 
PASSENGER or CARGO 
SCHEDULED or NON-SKED 


AIRCRAFT 

ELECTRONIC 

COMPONENTS 


SPEEDY DELIVERY from 
COMPLETE STOCKS of the 
Nation's STANDARD BRANDS 


Attractive Quantity Discounts 


Three engmes can 
be safety wired with 

ROBINSON 
WIRE TWISTERS 

in less time than it fakes 
to do one by any other method 


Saves up to $140 per engine* 

with split-second twisting action. 3 
tools in 1 — pliers, cutters, twisters. 
Two sizes — 12" and 9". Now used 
by Army, Navy, Air Force, Pratt & 
Whitney, GE, TWA and hundreds 
of others. Satisfaction guaranteed. 
$19.50 each. $18.50 ea. in dozens. 
FOB, Sacramento, Calif. 


WRITE for FREE CATALOGS 



pciaturc control (from 205 to 250F) 
of the compound. It has two spray 
guns permitting simultaneous use 
two operators. The machine can pre- 
pare engines both for storage and for 

Machine has a .special nozzle which 
tlirows out a circular sheet of pickling 
compound at right angles to the body 
of the nozzle. 'ITiis is necessary to 
meet the specification requirement for 
"application of an even coating of hot 
pickling compound oser all internal 
surfaces of the cs’lindets by spraying 
through sparkplug openings.” Danger 
of applying excessive amounts of com- 
pound, either too cool or too hot, is 
practically eliminated, the company 

Texas Metal and Mfg. Co., 6114 
Forest Park Rd., Dallas, Tex. 



Aligning Barrel Nut 

A self-aligning barrel nut, designed 
to reduce aircraft assembly costs in 
critical areas where highly concentrated 
loads are encountered, has been an- 
nounced bv Shur-Lock Corp- 

Thc nut is said to be 40% ligbtei in 
sveight than previous types. It is in- 
stalled by reaming into the load-bear- 
ing structure, inserting the nut into the 
hole and securing it with a retaining 
spring. Design of the barrel is such 
that it distributes the load into the sur- 
miinding .structure. The self-aligning 
feature helps prevent cross tlireading 
and misfits, reducing the need for ex- 
tremely close tolerances, Shur-Lock says. 

I he nut is made in three pieces: a 
"5S-T6 aluminum barrel, a threaded 
steel bushing, and a steel retainer. Ears 
at the base of the threaded steel bush- 
ing float in the slotted section of the 
retainer. The knurled retainer is 
pressed in place and punch staked- The 
nut is available in thread sizes from 
4-28 up to i-14. 

Shut-Lock Corp.. 9010 Bellanca Ave., 
Los .Angeles 45. 

Reflecting Cover 

A cockpit coveting of high reflectivity, 
originally des’eloped for tbe Air Force 
to eliminate clouding of plastic sections 
caused when ordinaiy paulins are ex- 
posed to the hot sun, now is available 
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from 


AXIVANE 
AIRCRAFT FANS 


The North American B-45 "Tornado" Bomber, 
like most U. S. aircraft, has many features designed 
solely for the flight personnel’s comfort. 

Aning on the logical assumption that a more 
comfortable pilot is a better pilot. North American 
engineers called for a cockpit-cooling system of 
Joy Axivaoe Fans to keep the flight personnel from 
melting while waiting for take-off on hoc days. 
When the "Tornado" is airborne, the fans are used 
in conjunction with a heating system to furnish 
warm air for canopy defrosting. On the RB-45 
photo-reconnaisance bomber, the same fans also 
keep the camera ports free from frost or fog- 

The versatility of this system is largely dependent 
upon that of the Joy AXIVANE Fan. The fans used 
on the B-45A, B-45C, and RB-45C provide 250 
CFM at 6.5” W.G., yet they are only 6.5" in diameter 
and weigh but 9 lbs. 


Here are some of the many uses for JOY AXIVANE 
Aircraft fans: Windshield de-frosting, windshield 
or wing de-icing, cabin heating, cabin ventilating, 
cockpit healing, cooling radio and electronic 
equipment, cooling voltage regulators, oil cooling, 
gear-box cooliog, instrument cooling, air recircu- 
lation, and high-altitude pressurizer boosting.* Joy 
Mmufocluring Company, Oliver Building, Pittsburgh 22, 
Po.,ln Canada : Joy Manufacturing Company fCanada) 
Limiteri, Gall, Ontario. 
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tiol . 

MASKING TAPE 


your 

job! 


new 


rubber- 

fibrous 

masking 

tape 

speeds 


for civilian plane use from E. I- du Pont 
dc Xcmoiirs and Co. 

The material, V-Cockpit Cover No. 
5, lias a nappy kibric base with a b«li- 
lustcr .iluminuni top coating. The 
coier reflects most of the heat that 
.strikes it. It h.i.s been adopted as the 
specification standard by Wright-Pat- 
ferson .\FB, Dayton, according to the 
t(inip,uiy, 

I!. I. du Pont dt Nemours &- Co.. 
\\ ilmiiigtoii. Del. 


ALSO ON THE MARKET 


Cold test chambers that provide large 
chilling capacity in small floor space ace 
made in sizes from 1.5 to 4 cu. ft. and 
in temperature ranges from —10 to 
— 125F.— Sub-Zero Products Co.. Cin- 
cinnati 29. 

Gauge Protector automatically shuts off 
pressure line when gauge cap.icity is ex- 
ceeded; for pressures from 15 to 15,000 
psi. Valve opens aiitoiiiaticallv when 
pressure drops to normal.— Republic 
Mfg. Co.. 1950 W. -7 St., acscland 2. 

Waindicator that notifies pilot of ex- 
cessive oil pressure drop during engine 
operation is simply installed; approved 
by C.\.\. -Regal .\ir Corp.. 500 Fifth 
.'\vc.. Nc« York. 

Twin tumbling machine permits two 
lots of piirts to be deburted at the same 
time, and can be adapted to debutr as 
inanv as four separate lots; unlined or 
lined with vinvl plastic.— Rampe Mfg. 
Co., 5520 St. Clair ,\vc., Cleveland H. 

Precision electrical resistors for high- 
temperature militarv applications -arc 
»ilieoiie-im|jrcgnatcd and use fiber glass 
insulated uiic to increase wattage rat- 
ings 5 to 10 times over those of com- 
mercial precision wiresvounds of the 
same dimensions. Tspe G-196E tesis- 
to, for example, dissipates 8 watts 
compared to 1 watt for its commercial 
counterpart.- Shallcross Mfg. Co., Col- 
lingdalc. Pa. 

Sunfomi glass cloth for low-pressure 
laminating is pre-impregnated with 
polyester resin plus catalvsf, and is 
ready for forming on arrival. It unrolls 
like cloth and cures in two to five min- 
utes at temperatures of 250 to 300F. 
Material can be stored before use at 
normal room temperatures for six 
months. It has high tensile and flex- 
ural strength combined with light 
weiglit. Free-flowing resin in cloth pro- 
vides void-free laminates, even with the 
most intricate molds, says developer.- 
Electro-Technical Products div., Sun 
Chemical Corp., 10th St. and 44th 
Ave., Long Island City 1, N. Y. 
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Wheie Mowmeteis Are Goncemed 



£clipse-Pioneer gravimelric fuel flowmeter 
systems are standard oo all military aircraft 
and on 80% of all commercial planes. 

There are two solid reasons for this 
overwhelming prefereoce, First, Eclipse- 
Pioneer flowmeters measure consumption in 
terms of pounds — the basic reference of fuel 
energy. This means the readings on the 
panel-mounted indicator may be used direct 
without the necessity of calculating and 
applying corrections for specific gravity 
changes as in a volumetric system. Second, 
the accuracy of Eclipse- Pioneer flowmeters is 
safeguarded by the most enensive, most 
precise test facilities in the industry— facilities 
which include spedally-builc calibration 
stands capable of testing flowmeter accuracy 
to within 3 ounces per 100 lbs. of fuel 
Eclipse-Pioneer flowmeters are available for 
single- or multi-engine aircraft . . . 
reciprocating or jet . . . for on-board 
consumption or in-flight refueling purposes, 
and in capacities ranging all the way from 
30 P.P.H. to 360,000 P.P.H. Where 
flowmeters are concerned, Eclipse-Pioneer 
stands alone. That’s becouse only 
Eclipse-Pioneer has the quantity and quality 
of facilities to build the types of flowmeters 
demanded by the industry. 


Fewer Svppiv Equipment 


Platler Mold CeiHngt 





FACTS FOR FILING 


U.S. Civil Transport Aircraft 


.00.. 


.MOM 


.... 

I’ll! 




jWTEy^ ....... - 


„0. 

.... 






... 














0C-, 

,.l> 

its 

7S.« 

SoB 

.VoV 

>10 

,.o 

.000 



.0-. 

..M 


...» 




.00 

10.0 






«00 


iwVj 

>., 


,..o 









m 


«« 



so-. 


iSS. 

u«. 



« 


.... 

!W» "■ 



,.L, 





... 

... 

.«0 








Ml? 


... 

ir,o 



K-7 





sSi 

M> 

MO 

.... 



T.:: 





r.;:, 


«0 



= 







.M 





,Si'i 






... 

>„ 

,0.0 



,Sf. 

... 

iW 





>,0 

- 


11^ 




..... 

if 


- 






... 


- 



,, 

... 

... 




CONSOLIOATiO-VULTEf TRANSPOH I'i 



'llic hiiton of Aaicrican tniiisport aircriift 
c]c\clo))iiiciit is trjccc? in these charts co'cr- 
ing projects of Douglas. Hoeing, Consolidatcel 
N'liltec. I.ochhecci, Curtiss- Wright and Glenn 
I.. Martin. T he cTiarts were prepared he the 
engineering dejurlment r)f ,\inerican .\irlines. 
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The NIMONICS 

high-temperature 
alloys that offer many 
useful properties. 

As time passes, you'll hear the Nimonics talked 
about with increasing frequency. 

And with good reason! The Nimonic alloys 
(we'll discuss two of them individually in a 
moment) are high-temperature alloys. Their 
characteristics are frequently sought by aircraft 
designers. 

Let’s consider Nimonic '‘75" (available in sheet 
only) first. Offering high resistance to oxidation 
and corrosion, it is particularly useful wherever a 
limited creep deformation can be tolerated under 
steady load and at high operating temperatures. 

Up to now, Nimonic “75” has been used mainly 
for nozzle guide vanes, flame tubes and other com- 
bustion chamber components in British and Amer- 
ican aircraft turbines. But its field, of course, is not 
strictly limited to these applications. Wherever 
inlet temperatures push above 1450' F.. Nimonic 
'“75" may well be kept in mind. It provides; 

— High creep and fatigue strength 

— High oxidation resistance at elevated 
temperatures 

— A low coefficient of expansion, similar to 
mild steel (holds distortion to a relatively 
low level ) 

The second of these high-temperature alloys 
(available in bar stock only) is Nimonic “80”A. 
This is the standard material used for moving 
blades in nearly every production aircraft turbine 
in Great Britain. It is the material used, too, for 


Approximote Composition 

NIMONIC *75' NIMONIC *80' A 

u’m’Lm ......... 0 




HERE IS HOW the Nimonic “80”A bleding of a J-42 
turbine looks eftor 500 hours of test running. The blades, 
according to Pratt dc Whitney, are in almost as good 


turbine blades of Pratt & Whitney J-42 Turbo- 
Wasps. the jets that have flown more than 150,000 
hours without a single turbine blade failure. The 
picture above shows the excellent condition of 
these blades after a 500-hour test run. 

Essentially a forging alloy, Nimonic “80’’A com- 
pares favorably with other alloys designed for long 
periods of high-temperature service under stress. 
While its superior creep resistance is largly respon- 
sible for its suitability as a blade material, its 
high oxidation resistance at elevated temperatures 
and its high fatigue strength under stress are also 
important. 

Both of these Nimonic alloys have working 
qualities that greatly increase their range of use- 
fulness to the designer. They can be machined by 
commonly-used methods, and with standard equip- 
ment. Their toughness and capacity for work- 
hardening, however, call for careful tool placement, 
fairly slow cutting speeds and generous use of 
lubricant. 

Welding is readily accomplished by any of these 
methods: oxy-acetylene, inert gas arc, metallic arc, 
flash, spot, stitch, seam or butt. Detailed informa- 
tion on procedures is available, and Inco’s Techni- 
cal Service Section will be glad to furnish it upon 

In fact, when you need help with any metal 
problem involving high temperatures, call on 
Technical Service. There’s no charge, no obligation. 

Consult your Distributor of Inco Nickel Alloys 
for the latest information on availability from ware- 
house and mill. Remember, too — it always helps 
to anticipate your requirements well in advance. 

The International Nickel Company, Inc, 

67 Wall Street, New York 5, N, Y. 

Inco Nickel Alloys 

UONEl'if ■ "R’'e MONEI • "K"® MONEl • MONEL 

MONEL • INCONEL® • INCONEL "X"® • INCONEL "W"® 
INCOlOr® • NIMONICS’® . NICKEL 
LOW CARSON NICKEL • DURANICKEL® 
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It takes PRECISION MANUFACTURING to say 
"HERE THEY COME" 


The big, round screen on top of llie mobile trailer, 
is a radar antenna — part of a new fire-control sys- 
tem for anti-aircraft gun batteries. 

Details are classified for security reasons. How- 
ever. many improvements and refinements, make 
tile device more infonnative, effective and flexible 
than its predecessors. 

We make the radar antenna and tlie intricate, 
precision gears that actuate the system, for the 


Western Electric Company. Gears that must be 
precise, because gear errors of ten-thousandths of 
an inch, mean miles in the sky. 

Ours is a record of 37 years of precision design, 
engineering development and production. Today, 
905^! of our defense work is in aircraft and ord- 
nance contracts. We help work the miracles of 
exactness wliich strengthen the defenses and pro- 
tect the security of America. 


THE STEEL PRODVCTS ENGDVEERISG CO. 


engineers and manufacturers 
Springfield, Ohio 


AIR TRANSPORT 


CAB Launches New Airline Fares Study 



• Board plans to reset air 
carrier profit standards. 

• New passenger rates will 
be proposed next year. 

By Lee Moore 

The tatc-making staff of Civil Aero- 
nautics Board last week launched its 
first full investigation of airline pas- 
senger fares and profits- The Board set 
a mid-January deadline for the staff to 
come up with recommendatioiis- 
Herc are Board instructions to flic 
staff: 

• Determine "reasonable” profit. 

• Analyze present fare straeture. 

• Recommend fare changes by next 

Tlic outlook: 

• CAB will propose new rates early 

• Airline hearings will be held on pro- 
posed rates with which they disagree. 

• Board will order fare changes, prob- 
ably after mid-1954. This program 
replaces the controversial general pas- 
senger fare investigation on which full- 
.scale hearings were slated to start last 
month. Airlines persuaded the Board 
majori^ to drop that investigation. 
Some Board officials argue that the new 
study, followed by hearings, will be 
more efficient because it will narrow 
the issues before going to hearing. 
Other Board officials are skeptical. 

► Past Expetience-ln die 14 years of 
CAB subsidy and reguladon to ^te, the 
domestic trunklines have earned an av- 
erage of 8% annually on their total in- 
vestment and 12% for their common 
stockholders. In the last three years tlie 
trunklines have earned 12 to 14% on 
total investment and 22 to 25% an- 
nually on the common stock equitv. 

► Staff Study Details— Here is the final, 
official plan for carrying out the staff 
study, according to Gordon Bain, di- 
rector of the rate-making Bureau of Air 
Operations; 

• Survey present fare structure. 

• Develop new rate and profit stand- 
ards- 

• Adjust present rates to fit die nesv 
standards. 

Detailed application of the plan as 
outlined in the program memorandum 
approved by the Board last week: 

The staff already has started an analy- 
sis of tlie existing fare structure. Major 


points of study include: variations 
among fares of different carriers and 
regions; fares on competitive and non- 
competitive routes; fare taper with route 
distance and traffic density; fare differ- 
entials between first-class and coach; 
distribution of revenue between carriers 
on "joint fares” (where one airline sells 
a ticket which is used partly on another’s 
route). 

Major concern of the Board is the 
knotty problem of deciding a reasonable 
rate of profit return for an airline. It 
is essentially the problem of all com- 
missions regulating rates or fares of 
companies granted monopoly-tvpe fnm- 

The Board-approved memorandum 
proposes to explore “alternative meas- 
ures of reasonableness of a given fare 
structure.” 

Main standards CAB will analyze: 
return on total investment; return on 
common stock equity; relation of the 
sales profit margin to both; equalization 
of profit return at reasonable rate over 
the long term, many years instead of 
short-term fluctuations- 
► Staff Approach-Here is the staff’s de- 
tailed approach to the study of these 


issues, according to Bain and Rates Di- 
vision chief Irving Roth: 

Return on total investment. This is 
the annual rate of profit available to 
pay off both tlic debt and equity capi- 
tal. It is the net profit after taxes (but 
before interest payments) as a percent- 
age of total investment (long-term debt 
and equity). On the asset side of the 
balance sheet, the identical investment 
figure is arrived at by deducting current 
liabilities from total assets. 

CAB always has used it as the main 
yardstick of "fair and reasonable" profit. 
In subsidizing an airline, the Board sets 
mail rates calculated to yield an 8% re- 
turn for domestic airlines and 10% for 
an international route. 

The Bo.ird uses this yardstick as a 
measure of sufficient subsidy (or high- 
enough passen^r fare) to yield enough 
profit to gain investor confidence with 
wliich to build the industrv without 
giving stockholders excess profits on 
their taxpaier-supported investment. 

But the Board recently has turned 
also to another financial figure-profit 
return on the common stock equity. 

This is the annual rate of profit avail- 
able to thecommon stockholders’ equity 
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—after all other charges including inter- 
est on debt and dividends to preferred 
stockholders. 

This is wliat the common stock own- 
ers of a company get annually as a per- 
centage of tile average book value of 
their equity in that company during the 

Company directors decide how much 
of this to plow back into new equip- 
ment for greater long-term appreciation 
of that equity, and how much of it they 
will pay out immediately in cash divi- 

CAB Bureau of Air Operations now 
proposes to study possible use of return 
on common stock equity as yardstick of 
"fair return." 

Not only is it the actual measure of 
wliat tlic company owner gets, but it 
also is a way in which to avoid distor- 
tion of company proSts by the debt 

► How It Works— In the trans-Atlantic 
mail rate case of TWA and Pan Amer- 
ican now pending, bureau counsel pro- 
poses to use an 11% return on com- 
mon equity as a fair and reasonable 

If return on total investment (equity 
and debt) were used as the sole measure 
of reasonable profit, the company could 
pile up a much higlicr rate of profit for 
its stockholders by the mere expedient 
of borrowing money to increase the 
total investment, rates officials point 

As an example, a company starts out 
with $1 -million equity and no debt. A 
10% return granted by CAB on that 
amount yields $100,000 profit. Now 
tlic company borrows another $1 mil- 
lion, making total capital involved $2 

Next year CAB grants the same 10% 
return on investment, but the invest- 
ment actiiaOv has doubled to S2 mil- 
lion. CAB grants $200,000 profit. The 
airline pavs its 4% interest on the debt, 
or $40,000. to the bank. That leaves 
$160,000 profit for the equity— or 16% 
return on the investment of tlic stock- 
holder. 

TTius the CAB staff says it must look 
at the return of the common stock- 
holder as well as the return on total 
investment. 

► Study Issues— One of the most im- 
portant issues in the CAB passenger 
fare study is whether to use the return 
on common equity as a measure of rea- 
sonable profit. 

• Sales margin or markup. Some air- 
lines recently urged the Board to use 
the "operating ratio” concept of rate- 
making on passenger fares. Sales profit 
margin is gross revenues less expenses. 
Cab sometimes uses this .si'stem. as do 
otlier types of companies as a short- 
term yardstick of sales price markup 

However, in regulatory rate-making, 
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CAB officials generally insist that in 
deciding what is a "fair" profit, the 
final, long-term measure is vmat is fair 
to the investor. Company owners (and 
CAB) try to arrive at tlie price (fare 
level) that will realize tlic best return 
on investment in the long run. Board 
staffers explain. 

TTie investigation will explore the 
relationship of sales operating ratios and 
return on investment. 

• Long-term profit level. Tire last ma- 
jor problem in evaluating reasorrable 
rates is the decision as to how long a 
period to consider at one time. CAB 
argued in its majority opinion dismiss- 
ing the passenger fate hearings that al- 
though recent profits were "excessive," 
the 14-year average return on invest- 
ment rvas 8%, exactly the Board’s 
historic index of reasonable return. 
Chairman Oswald Ryan is particularly 
anxious over airlines' ability to weather 
economic reverses in the future. He told 
AviATtON Wei!k that the Board is put- 
ting the airlines on notice that they 
can’t look to CAB to bail thorn out 
if they hit short-term losses in the fu- 
ture. The Board, he says, will then look 
back to this period of” excessive profits 
as an equalizer of future substandard 

► Heatings Next Year- The scope and 
background of the fate analysis guar- 
antee that the Board will propose a 
number of changes in the airline pas- 
senger fare structure. The airlines are 
likely to agree to some technical ad- 
justments immediately, but to protest 
any general change that threatens to 
lower their profit margins. The Board 
will hold heatings on those adjustments 
opposed bv the airlincs. 


Norlh American 
Fights for Rate Cut 

Nortli American Airlines, dominant 
nonsked operating within the U.S., last 
week made several major moves to ex- 
pand its 3-cent-a-mile "ait bus" pro- 
gram and persuade Civil Aeronautics 
Board and/or Congress to let the com- 
pany keep expanding the coach service 
it pioneered. 

The company: 

• Boirght its eighth four-eugine trans- 
port. a Douglas DC-4, from Delta. 
North American already flies five 80- 
passenger DC-4s and h.as two Douglas 
DC-6Bs on order. 

• Planned tear-facing scats for its en- 
tire fleet, including the DC-6Bs. fol- 
lowing good customer acceptance of 
one converted DC-4 (AviATtow Wesk 
J une 8, p. 84). 

• Elected former Senator Joseph C. 
O’Mahoncy, veteran anti-monopoly cru- 
sader, as a director of North American 
Aircoach Systems. O’Mahoney says the 
government can no more grant an ex- 
clusive franchise on the entire airspace 
above the continent than to the min- 
erals beneath it. He is past chairman 
of the joint House-Senate Economic 
Committee and of the Senate Armed 
Sers'iees Appropriations Subcommittee. 

• Revealed a cut-rate, 21-citv route pbn 
for its DC-6B, if CAB will allow it. 
North American now gets 3.3 to 3.5 
cents a mile— says it could have made 
a narrow profit margin at 3 cents last 
year on the DC-4 operation alone. Cer- 
tificated competitors generally cha^e 
about 4 cents a mile on aircoach. 

• Released a 250-page ecODOmic study 
of the air transport business potential 
prepared by Robert R- Nathan Associ- 
ates, economic consultants, as a North 
American exhibit in the large irregular 
carrier investigation. The study may 
be incorporated in the Senate Small 
Business Committee record on Civil 
,$eronaiitic5 Board and the nonsked air- 
lines. 

► O’Mahoncy Talks— Sen. O’Mahoney, 
speaking at a press luncheon in Wasfi- 
irigton, based his presentation on the 
Nathan economic study, which shows 
that the certificated airlines probably 
will triple their 1952 business volume 
by 1975, and still leave enough room 
for nonskeds to fly as many passenger- 
miles as the certificated carriers now 

He said the Civil Aeronautics Act 
was neva intended to grant exclusive 
rights on the nation’s ainpace to 13 
“grandfather” companies which hap- 
pened to get into the act when the act 
was written. "Irr^lars. as in the case of 
the Nortli American group, . . . should 
not now be liquidated because of tech- 
nical interpretotion of the law or a 
misunderstanding of the extraordinary 
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prospects for the expansion of air traf- 
fic,” Sen. O’Mahoney said. 

O’Mahoney added that "aircoach 
traffic which was initiated by ‘irregu- 
lar’ carriers in 1946, 1947, and 1948 
was so successful that in 1949 the re- 
luctant 'grandfathers’ adopted the plan, 
and although they did twice as much 
of this business as the 'irregulars’ dur- 
ing 1952, . . the 'grandfathers’ would 
like to see the youngsters driven from 
the air.” 

► Open Hearings— CAB holds enforce- 
ment hearings next week aimed at cut- 
ting North American’s coach service 
back to a fraction of today’s volume, 
or revoking its operating authority en- 
tirely if company refuses to curtail flight 
frequency. 

O’Mahoney said that there were 16 
trunk airlines when the Civil Aero- 
nautics Act was passed, that “they have 
liecn reduced to 1 3 and pending mergers 
may effect another reduction to only 
10 or 11." He concluded that "it was 
never the concept of Congress that the 
unbounded air above the United States 
would ever be reserved for the use by 

Airlines Talk Wages 

Wage talks of Eastern, Capital, Na- 
tional, Nortlrwcst, TWA and United 
airlines with the International Associa- 
tion of Machinists continued last week 
after a onc-day wildcat strike against 
Capita] was cut short by lAM. 

!^Iain union demands: general wage 
increase; shortening of the wage prog- 
css from bottom to top scale; higher 
shift differential; triple time for holi- 
days; retroactive pay increascs. 

Aiisett to Buy TOA 

(McCrm--HiI) World News) 

Melbourne— ,$nsctt Airways Pty.. 
Ltd., third largest Australian domestic 
airline, plans to purchase the assets of 
Trans-Oceanic Airways if the govern- 
ment’s Department of .Aviation ap- 
proves. as expected. 


Germans Plan All-Piston Airline 

But Start of new Lufthansa operations is postponed by 
delay of government agreements with Allies. 


Bv Gerald W. Schroder 
(McGrawH.71 World News) 

Frankfurt-Continuing delays in final 
rarificdtion of the Allirid-German con- 
tractual agreements arc postponing the 
start of new German Lufthansa opera- 
tions on European and overseas air 

Prepratory work for Lufthansa 

of A. G. fuer Lufh’erkelirsbcdarf (Avia- 
tion Equipment Corp.) in Cologne. 
Only after the contractual agreements 
have been ratified will the "legal )>asis” 
have been created on which the Luft- 
hansa c.in operate. At that time, final 
announcement can be expected on the 
quantih and type of planes to be pur- 
chased for Lufthansa. 

► Piston-Powered Fleet— In the mean- 
time, conversations with officials of 
Aviation Equipment point to the fol- 
lowing developments and trends in the 
rebirth of German civil aviation; 

• Plans for the purchase of jet or turbo- 
prop aircraft have been ditched tor the 
time being. Tlic Germans feel that not 
enough "concrete results" are available 
on jet rrperations to warrant investment 
of .sizeable sums. It is clear, however, 
that the Germans are paying closest at- 
tention to jet developments and won't 
hesitate to switch over to jet transports 
when the time seems proper. 


• As a starter, they plan to boy the 
"absolute minimum" of reliable, well- 
pros'cn, propcller-drisen aircraft. Only 
nesv equipment will be purchased. It 
is highly probable that the total num- 
ber of planes purcliascd at the start of 
operations will not exceed 20. These 
will be divided fairlv evenly among types 
suitable for inter-European and long- 
distance routes. 

Altlioiigli airline officials won’t com- 
mit themselves in any war . tlicy say 
"the Convair 340, the DC-6B, and the 
Super Constellation are now receiving 
our closest attention.” On the basis of 
this statement it can be assumed that 
anvwhcre from five to 10 Convair 340s 
will )>e purchased for shorter routes and 
10 to 15 DC-6Bs or Super Constella- 
tions will start operating on trans- 
Atlantic, African and Far Eastern 
routes. 

► Training Time— German officials ate 
pleased that delivery terms are "getting 
better.” 

Thev still expect they will have to 
wait up to a full year for delivery of 
new aircraft. 

It is certain, however, that they will 
put this time to good use. They say it 
will take them about eight months after 
they receive the go-ahead signal to get 
ready for full-scale operations. During 
this time, they will train flight and 
ground personnel, set up maintenance 
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Becdute Convair's ex- 
pondina Interests in the fields 
of conventional, unconven- 
tionol and nuclear-powered 
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•unities exist for experienced 
Engineers in the fields listed 
above. 
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unci rcpdit crews and establish ovetall 
(ijicrating procedurcs- 

New Lufthansa headquarters prob- 
ably will remain in Cologne, althoueli 
olficials say they would "certainly like 
to return to Berlin if Germany is es'er 
unified again.” Home port for the Luft- 
hansa fleet will be established either in 
Hamburg or Munich, with liambuig 
now enjoying a slight edge. If Ham- 
burg is chosen, this German city would 
enjoy the dual role of being head- 
quarters for German merchant shipping 

No Gcnnan pilots are being trained 
now for Lufthansa. ,\gain, the absence 
of a legal basis makes this impossible. 
As soon as ratification is accomplished, 
howeser. regular training courses will be 
established in schools in either Ham- 
burg or Munich. It is probable, Ger- 
man officials say, that American in- 
stnictors will be utilized in this pro- 
gram. 

► Pooled Aircraft Industry— .Another 
factor contributing to this “Ametican- 
orieiited” trend is the complete absence 
of a German aircraft industry at this 
time, .-\lthough officials of Aviation 
Equipment Corp. say they would like to 
be able to buv from native sources, 
thc\- admit it will be "scvctal years" be- 
fore German-designed and -produced 
aircraft will be available to them. 

However, sources in Duesseldorf re- 
port a group of former aircraft manu- 
facturers led by Willy Messerschmitt. 
Ernst Ileinkel and Claude Dornicr are 
planning to pool their resources and 
form a new German aviation industry. 

The group planned to come to the 
U.S. late this month at the invitation 
of United Aircraft Corp., sources say, 
but po.stponed the trip until earlv this 
fall. 

► Route Plans-Final determination of 
routes to be flown depends on delivery 
dates of aircraft. If long-distance planes 
arc the first to become available, the 
Germans plan to start operations of 
l.iifthansa on runs to tlic U-S-. South 
•America and South Africa. If opera- 
tions begin with smaller tvpes, they 
probably will open up initial routes to 
Rome, Paris. Stockholm and London. 

T'hc Germans don’t feel that Luft- 
hansa operations seriously will affect 
operations of foreign carriers "for some 
time to come." 6nly when the new 
Lufthansa can satisfy internal demand 
do German officials expect some foreign 
carriers to curtail service here. Scandi- 
n.avian Airline System officials said, 
some time ago. they would curtail intra- 

airline started operating. 

► Federal Financing— Aviation F.quip- 
ment is now capitalized with approxi- 
matelv S1.42S.000 in shares. Within 
three to font years after the start of 
Lufthansa, the new Gemian carrier will 


have to raise between $35,524,000 and 
$35,715,000. Tliis amount will be 
raised from the federal and state gov- 
ernments. and from private sources; the 
federal government will hold the ma- 
jority of sliares. 'I'bc Germans have no 
great objection to foreign capital par- 
ticipating in Lufthansa but say none 
has been offered so far and that this 
possibility has not yet been fully ex- 
plored. 

It is interesting to note that the 
amount needed for the new Lufthansa 
coincides closely with the total named 
as the annua] income of foreign air 
carriers in Germany, $54,524,500. Of 
this amount, officials say, only $1 1,905,- 
000 is spent in Germany By the car- 
riers, while an estimated $23,810,000 
is "lost” to the country. Tliis has been 
one of the most potent arguments of 
the organizers of Lufthansa; they feel 
that a German carrier would be one of 
the most effective foreign exchange 
carnets for the Federal Republic. 

-Aviation Equipment officials estimate 
the new Lufthansa will teach “opera- 
tional maturity” within four years after 
the start of operations and will be 
financially self-.supporting by that date. 

Of tlio total amount needed for Luft- 
hansa, present plans call for $30,953,000 
to "be raised in U.S. dollars," a further 
indication that American aircraft and 
equipment will form the material core 
of the new airline. 

► Duty-Free Imports— Present financial 
estimates are based on the assumption 
that the German parliament shortly will 
pass a bill allowing Lufthansa to import 
planes and engines free of duties. Pas- 
sage of this bill is expected within a 

It should be noted, however, that im- 
ports of spare parts ate not covered by 
this bill. Tills will mean, in effect, that 
Lufthansa either will pay import duties 
on spate parts or have Lufthansa planes 
repaired outside of Germany whenever 
that is feasible. 

► Watchful Waiting— The Germans are 
watching closely developments in tour- 
ist-class service. Lufthansa operations 
probably won’t include aircoach in the 
initial phase of operations, but it can be 
expected that tourist sen'ice later will 
become part of theit long-distance 
routes. The same applies to the future 
inclusion of airfreight and helicopter 
service in Lufthansa schedules. 

Altliough tlic Germans arc extremely 
anxious to become airborne again, they 
appreciate the fact that time, in one 
respect, works in their favor; as each 
passing month brings new developments 
in the fast-moving picture of civil avia- 
tion they still can enjoy a period of 
"watchful waiting,” benefit from the 
latest advances abroad and withhold 
their final decisions until "all the re- 
sults arc in." 
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Fred Lee Starts 
Safely Reshuffle 

Civil Aeronautics Administr.itor Fred 

B. Lee last week started his long- 
expected reshuffle of C.AA’s Office of 
Aviation Safety by naming a new chief 
and deputy chief of the Aircraft Engi- 

"''wnfiam'H°Wceks, liead of the Air- 
craft Engineering Branch in the Kansas 
City CAA region since 1942, was 
transferred to Washington to succeed 
George Haldeman as head of the 
division. Waldemar A. Klikoff, who 
has been licad of tfie CAA Aviation 
Safety Division in Los Angeles and is 
recognized as one of the best qualified 
transport engineers in CAA, was named 
deputy chief. 

Haldeman, who has been on leave on 
.1 s|>ceial assignment as head of tfic CAA 
turbine-powered transport study team 
since last November, continues in the 
study assignment. Hatold B. Iloekstra, 
former CAA chief engineer, also con- 
hnues his assignment with the turbine 
transport team. 

Omet B. Welling, Deputy to Haldc- 
man and since November acting chief, 
is moved to fill Weeks' regional post at 
Kansas City. Changes will be clfec- 
tiic early in fnly. 

► Industry View— Observers saw the 
change as a considerable improvement 
in the Washington Office of Aviation 
Safety setup. Both new appointees arc 
Massacini.setts Institute of Technology 
engineering graduates, with the added 
qualification of aircraft industry cxpcii- 

Miist of Weeks’ experience in the 
field and in CA.A has been with small 
aircraft- lie foniierly operated a flight 
base at Kansas City Municipal Airport 
and was an engineer for Luscombe and 
Rearsvin aircraft companies. In his 

C. A.A work at Kansas City, he also dealt 
primarily with certification of light air- 
craft and the twin-engine Beech \fodel 
18 transport. 

Klikoff participated in development 
of the Douglas DC-3 and DC-4 as 


assistant chief of the Analysis Section 
and pres iously bad worked on the Lock- 
heed Vega and on metal-clad airships 
at the .Aircraft Development Corp., 
Detroit. Before getting the top avia- 
tion .safcti assignment in Los Angeles, 
he was head of the Aircraft Engineer- 
ing Branch there, and has had broad 
experience with transpott certification 
problems. 


CAB ORDERS 


Southwest Airways Anal mail rate hxe 
estimated $1,042,919 a year from last S 
1 forward with no extra subsidy for M; 
’•0.2 operation (.Aviation Week lun 
p. 811. Adopted June 2. Order No. E7451. 


Lake Central Airlines Icmporarv mail 
fixed to yield estimated break-even need of 
51,531,-150 a year from .Apr, 1 fmu ' 
June 1. E7d29. 

International Air Transport .Assn, 
po.scd amendment disapproved. lATA asked 
right of its traffic conferences to have power 
i would charge foreign 


would 




o foreign carriers. May 


k Airways grantee 
serve Faimingdale, N. Y„ using Liberty A 
craft Park heliport. May 29. E7427. 

Pan .Aineriean World Airwais, Canadian 
I’acific .Airlines and other intct-com| 
agreements approved. Xlay 29, F.7d26. 

eliangc agreements approved. May 29. 

•Airman jiilot certificate of Robert 
1 lutchins suspended 30 days for flying an 
t'uairivorthv plane and making repairs with- 
out mechanic certificate. May 20. S37D. 

.Airman pilot certificate of George Loewen 
suspended 60 days for minor accident while 
fving without current medical certificate c 
uicntilicatiim raid. May 29, S571. 

•American -Airlines denied exemption froi 
lestTiebons on eoacli service to San Frai 
cisco and Oakland competitive witli TWA 
and United from Chicago. American 
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key words to your employment opportunities at GOODYEAR AIRCRAFT . . . 
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DESIGN ENGINEERING opportunities exist in the fields of airships, air- 
plones, and components, airframes, power-plant installations, controls, hy- 
draulics, electronics systems, fuel cells, canopies, and wheels and brakes 


DEVELOPMENT of missiles, jet a 
tronics system, servomechonism 
projects present on urgent neei 


and helicopters, electric and elec- 



WELDING ENGINEERS, cf 
in metals fabrication, am 
are needed. Job opportu 


POSITIONS are open at several 
recent graduates. Salaries are 


PAID VACATIONS, free group life Insui 
paid sick leave, company.sponsored pe; 
free parking are among the facilities 


A FRIENDLY CITY, Akron, Ohio, is 
industriol region 




SEARCHLIGHT SECTION 


New Opportunities In 
Aircraft Engineering 


Chance Vought Aircraft is currently seeking additional 
engineering and scientific personnel for assignment to 
research, design, development, manufacturing and test pro- 
grams for jet fighter aircraft and guided missiles. Openings 
exist at all levels for many engineers and scientists with 
diversified backgrounds. 

Either experienced or recently graduated engineers wilt 
find assignments and opportunities for advancement avail- 
able in the following fields: 


RESEARCH AND DEVELOPMENT 


Power Plant' Artolytis 
Castings and Forgings 


Stress Analysis 

1$ Non-ferrous Melollurgy 

s Flight Test Engineering 

Flight Test Analysis 


AIRCRAFT DESIGN, MFG. AND TEST 


Airframe Design Mechanical Components Design 

Power Plont Installotion Design Weight and Balance 

Electrical Installation Design Wind Tunnel Model Design 

Lofting Technical Publications 

Production Liaison (1st and 2nd shifts) Armomettl 

Hydraulic Test Metollurgicol Test 



Systems Analysis 
Component Desigr 
Telemetering 
Communicotions 


ELECTRONICS 


Electronic Test 


Antenna Design 
Servo Mechonisms 
Reliability 
Eguipment Design 
Guidance 
Fire Control 


Many company benefits, including cost-of-living allow- 
ance, retirement plan. Housing readily available. Moving 
allowances provided. 

Inquiries may be directed to Engineering Personnel Sec- 
tion, Chance Vought Aircraft, P. O. Box 5907, Dallas, Texas. 


Chance Vought 
Aircraft 


DALLAS, TEXAS 

DIVISION OF UNITED AIRCRAFT CORPORATION 



MECHANICAL 
ENGINEERS 
SPECIALIZED IN 
SMALL MECHANISMS 


PHYSICISTS 


Research and Developmenl 


SEND RESUME 
TO 

THE RALPH M. PARSONS COMPANY 
BRAIIICK HEIGHTS, MARYUND 
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SEARCHLIGHT SECTION 


ENGINEERS 


opportunity ti 


I banenis including piofit4haitng. 
rt^ruTti^'I^Ue” ptfd lulUon 


KECHAH1CAL DESIQN ENQINEER; 

design of 
. mochinea. 


EXPERIMENTAL ENGINEER: 


Mechanieol design 


luibojet sni 
ability with 


WRITE TO 

SOLAR AIRCRAFT CO. 


ALL^ CORPORATt^ON PILOTS 

MALLARD AIR SERVICE, INC. 


BEECHCRAFTS 


It used eEECHCRAFTS, ci 



ENGINEER 

Liquid Rocket 
Specialists 

Peifocmance evaluation 
and instaUation design of 
liquid rocket power 


n theory, propellsnls 


The Glenn L. Martin Co. 


Now Ayitable . . . LATEST ISSUE 
AN : AND ; MS : NAF ; NAS 
StandardI Parts Books 

JOHNSON RESEARCH CORP. 


INSTRUMENTS 

Authorized Factory Sales 
for 

and Service 
* Eclipse-Pioneer 
' Kollsman 

U. S. Gauge 


IMMEDIATE DELIVERY 

CALL • WIRE • WHITE 

INSTRUMENT ASSOCIATES 


FOR SALE 

DeHavilland Dave 

800 kouis wee new 
350 hours since engine change 
New Propellers. 


Signal Oil & Gas Co. 

en W. Seventh St. 

Lee Anseles 17, Calif. 
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SEARCHLtGHT SECTION 


PBY5A Specialists 



SPECWl S/llE 

1 Ea. R-20d0-7-li Engine 
1 Ea. R-2000-7-11 Engine 




.. ...^ s'S’irr. 


..rr.:::.:,. 


NAVCO. Inc., HAS in STOCK 



LOCKHEED PV-1 

AVAILABLE FOR IMMEDIATE 
SALE AND DELIVERY 


EXECUTIVE LODESTAR 


• AIRWAYS, INC. 




S1.20 per C 






UNUSUAL 

OPPORTUNITIES 

SEARCHLIGHT 
SECTION OF 
AVIATION WEEK 


SEARCHLIGHT SECTION 





SHORTLINES 


►Ail Coach I'raiispott Assn, board of 
directors has elected Gus Callas, presi- 
dent of General Airrvas's, to succeed 
Amos Heacock as an .ACT'A director. 
ACTA had not elected a new president 
since resignation of Heacoek last Feb- 
ruat)’. 


► Air Transport Assn, annual awards to 
airline employes for weather research 
go to H. G. Corrvin, TVVA, $250; J. D. 
MacDonald, United, $150; and C. P. 
Barker, American, $100- 


► Amctica’s airlines spent $10 million 
for newspaper advertising in 1952, ac- 
cording to American Newspaper Pub- 
lisbers Assn., more than anv other trans- 
portation media. 

►American Airlines is shooting for cer- 
tification of the DC-7 by early No- 
vember, operation late the same month. 


► Civil Aeronautics Administration has 
eliminated r^ional medical offices. 
Physicians giving flight physicals hence- 
forth should mail forms direct to Medi- 
cal Division, Office of Aviation Safety, 
CAA, Washington 25, D.C. 


► Civil Aeronautics Board has not yet 
drawn a I^islativc program for rec- 
ommendation to the 85rd Congress. 
. . . CAB still is looking for more effi- 
ciency to meet its new budget, slated 
to be no greater than last year's de- 
spite increased work load and some 
higher salaries. 


►Cubana has been granted an addi- 
tronal six months to start direct service 
Havana-New York. 


► Della-C&S Air Lines domestic mail 
rate of 53 cents a ton-mile proposed by 
CAB is opposed by Postmaster Gen- 
eral, who would have the Board set a 
single overall domestic-international 
rate, as ruled recently in the C&S Fed- 
eral Circuit Court decision (AviATtON 
Week May 18, p. 83). 


► KLM Royal Dutch Airlines is ex- 
tending its Caribbean routes farther 
north from El Salvador through Guate- 
mala to Mexico City, competitive with 
Pan American World Airways and the 
El Salvador flag line, TACA, a PanAm 
affiliate. KLM service now extends 
from Panama to El Salvador with 
flights from Central America to Europe. 

► National Airlines has offered CAB 
a compromise settlement on its back 
mail pay case. National claimed CAB 
owed the airline $1.5 million; the 


Board claimed NAL was overpaid 
$1 million. The carrier now offers to 
call all square, no payments either way. 

► Northwest Orient Airline will move 
its headquarters from St- Paul to New 
York, NWA president H. R. Harris 
announces- The ciiange is expected to 
be made sometime this summer. An 
airline spokesman says Harris ordered 
the move to separate top policy plan- 
ning from daily administrative tasks, 
establish closer identification with 
Northwest’s major market. Another 
change, contemplated by the carrier; 
transfer of NWA's maintenance base 
at Floloman Field. St. Paul, to Seattle 
or Minneapolis-St. Paul Airport- 

► Pan American World Airways reports 
its Pacific traffic increased 49% from a 
year ago during the first five months of 
1953. Tlie mainland-Ilonolulu seg- 
ment is up 81% due to aircoach inau- 
guration. Total Pacific passengers Jan.- 
May this year; 36,069. 

►Pioneer Air Lines is offering its nine 
Martin 2-0-2s for sale at $485,000 eacli 
under a contract similar to that in 
which Capital Airlines sold its three 
Super DC-5s to U. S. Steel and con- 
tinued to operate the planes for the cor- 
poration. Pioneer says it spent more 
than $50,000 improving each plane, an- 
other $25,000 on new radio equipment 
for the transports. 

► Pliiiippine Ait Lines’ inaugural flight 
San Francisco-Mexico City is slated for 
June 18, following CAB approval last 
week of PAL’s right to fly the route un- 
der the Philippinc-U- S. air agreement. 

► Riddle Airlines lias added another 
New Yotk-Miami-San Juan catTO flight 
providing overnight delivers- of freiglit. 

► State Department has signed a new 
bilateral air agreement with Cuba. 

► Trans World Airlines last week inau- 
gurated a new passenger service; truck- 
borne ticket offices with public address 
systems. One is based in Los Angeles, 
the other in San Francisco- TWA coach 
fares from Boston will be: Chicago $40, 
Los Angeles $106, San Francisco $110. 

► United Air Lines is testing Maxim 
mufflers on its Convair engines. . . . 
Company is installing underground 
fuel and electric power facilities at 
major loading terminals along its routes, 
eliminating clutter, operating cost and 
damage risk of conventional gas trucks 
and mobile ground power units. . , . 
United will run operations of its entire 
system from its nesv $l-mi!lion, 90,000- 
sq.ft. office building at Stapleton Fieli 
Denver, rented from the city at $90,- 
000 a year- 


AVIATION CALENDAR 


American Welding Society, Sfiamrock 
Hotel. Houston. 

June 17-19-Mid-year meeting of .Aviation 
Distributors and Manufacturers Assn., 
Chateau Lake Louise. Alberta, Canada- 

Juiic 19-21-PeniisyIvania State Wing con- 
vention of the Air Force Assn., Hotel 
Roosevelt, Pittsbuigh. 

June 22-July 3— Sperial summer program 


a fon 


[zed tliee 




inalysis 


Technologv, Cambridge. 

Jane 29-Julv 2-Semi-annua1 meeting. An 
lean Society of Mechanical Engine 
Hotel Static:. Los Angeles. 

July 1-3-Anmial meeting of Univer 
Aviarion Assn., National College of E 
cation. Evanston, III, 

July 3-7-Sevenlh All-Women Tninsco 
ncntal Air Race from Lawrence, Mass., 
Long Beach. Calif. 

July 4-5-Dedication of Coles Countv i 
port. Mattoon, III. 

July 9-12-Sixth International Aviation 
JiJM5'-°6-I^”Annuii"sum*mCT Fating. 

Honors Dinner, IAS Building, Los A 
~les, Calif. 


. 2-An 


tillo, ’ 




r Fair 


observant. 

flight, Tradewind Airport. 

Aug. 3-8-Fouith annual con, 

tional Astronomical Federation. Zurich. 

Aog. 19-21— Western Electrooic Show and 
Convention, San Francisco. 

Aug, 19-24— Seventh International Model 
Plane Contest, sponsored by Plvmouth 
Motor Corp.. Selfridge AFB and Belle 
Isle. Detroit- 

.\ug. 25— Opening of the ninth legal com- 
mittee meeting. International Civil Avia- 
Hon Organization, Rio de Janeiro. 

Sept. 5-7-National Aircraft Show and SOth 
anniversary of powered flight, Davton- 
(Ohio) Municipal Airport. 

Sept. 7-13-1933 SBAC Coronation Year 
Flying Display. Fambotough, Hampshire. 

Sept. 7-17-Fourth International Aeronauti- 
cal Conference, joint meeting of RAcS 
and IAS, London. 

Sept. 21-25— Eighth National Instrument 
Exhibit. Instrument Society of America, 
Sherman Hotel, Chicago. 

Sept, 23-24-1953 meeting of Aircraft Spark. 
Plug and Ignition Conference, Champion 
Spark Plug Co.. Toledo. 

Sept. 28-30-Ninth annual meeting. Na- 
tional Electronics Conference, Hotel 
Sherman, Chicago. 

Sept. 30-Oct, 1— Aircraft electric equipment 
conference, American Institute of Elec- 
trical Engineers, Seattle. 

OcL 8-9— blew England section meeting. So- 
ciety of the Plastics Industry, Inc., Equi- 
nox House, Manchester, Vt 

Oct. 28-30— Annual convention of South- 
eastern Airport Managers’ Assn., Marlin 
Beach Hotel, Ft. Lauderdale, Fla. 
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EDITORIAL 


Air Power Is Sabotaged 

The dramatic battle of Gen. Hoyt 
staunch backers of ariation in Congres 
lion that the new Administration w; 
the Air Force budget in fiscal 1954 has been sab 
testimony on the Air Force's contract 
late in 1950 to produce cargo planes. 

While Air Force Chief of Staff \'audet 




1 Senate Appropriations Subcommittee 
reinstate $5.09 billion on the premise that evers- 
liar counted, elsewhere on Capitol Hill other wit- 
sses, including the Air Force’s Deputy Chief of Staff 
r Materiel, were revealing and defending the cost 
production output record of Kaiscr-Frazer before 
iiate subcommittee. Tlicv told 
c Packet transport rose 
It of $467,000 


and production output rece 
members of another Senate 


to $1.5 million 


t cost of $1,339,140. V 


th a further ii 






While General Vandenberg was basing the last and 
biggest fight of his professional life on the need to make 


possibility. Fairchild’s current cost for 
plane is set at $265,067 )>er unit, 
hile General Vandenbe 
it fight of his professior 

every minute of every hour count m a maximum air 
buildup against the Soviet menace, Lt. Gen. Or\'al 
Cook, materiel ofEcer, was telling the other Senate 
committee investiptors that under the first schedule 
the Air Force had expected Kaiser-Frazer to complete 
134 Packets by May 1952, but that when this date 
came, the K-F Willow Run plant had built one plane. 

By Apr. 30. 1953. it had built 44 planes. Under 
current schedules— after repeated revisions— the Air Force 
expects K-F to complete the contract in March 1954. 
Fairchild, meanwhile, has turned out its first C-119G 
three months ahead of schedule. Gen. Cook admitted 
that since December 1950 Kaiser-Frazer had received 
more than $150 million (See p. 15, this issue!. 

After three days of official Air Force testimony, 
stoutly defending Kaiser-Frazer but r 
publicity for the Air Force at a emei 
a sudden change in theme and Ge 
with a hastily prepared statement that sought to replv 
to previous charges of committee members that he had 
avoided answering their questions. In it, he expre.ssed 
official Air Force “disappointment” in the K-F record. 

"It was only natural,” General Cook said, "that the 
first planes produced from this new second facilitv 
would cost more than those planes coming from the 
previously established facility. The margin of that dif- 
ference, however, is another matter and one we have 
been looking into with apprehension and regret . . . 
the Air Force is disappointed, therefore, in the per- 
formance of the Kaiser-Frazer operation.” 

By this time, however, much harm had already been 
dealt the cause of air power, the Air Force, and the 
aircraft industiy itself, and a note of criticism began to 


the country. But this situation bents close watching." 

I'ht. editorial aroused spirited comment in Washington. It 





lod thing ti 


e light of the K-F record, despite the Truman 
itration's second-source philosophy, we cannot 


the Truman 

.Administration's second-source philosophy, 
understand how the Air Force could have condoned tor 
so long— up to June 5, 1953,— its original decision to 
order these aircraft from a firm inexperienced in avia- 
tion, when tlie established aircraft industry had facilities 
and know-how to do the job that was deemed necessary. 

It is equally difficult to understand how the Air Force 
allowed the series of excessive increases in unit cost of 
K-F aircraft to continue as long as it did. And appar- 
ently another increase is ahead. 

It seems imperative, in the interest of national defense 
and economy, that a logical termination date should be 
set at once on the K-F cargo plane program, and a phase- 
out should be started at the earliest practical moment. 

-Robert H. Wood 
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CAREFUL INSPECTION of all jet engine parts is an important phase 
of the work done at General Electric’s Los Angeles modification shop. 


INSTALLATION OF AFTERBURNERS is typical L.A. shop job. 
Facility can be quickly adapted to other engine projects. 





WEST COAST DEFENSE is fortified by North Americon F-86D. 
L.A. shop assures plane's G-E powerplant peak performance. 



West Coast Link of G-E World-wide Service Chain 
Assures Peak Turbojet Performance 

LOS ANGELES SHOP HAS MODERNIZED OVER 1000 G-E JET ENGINES 

OPTIMUM ENGINE PERFORMANCE is assured users of G-E turbojets 
by G.E.’s world-wide jet service engineering organization. For ex- 
ample: The Los Angeles modification shop — West Coast link of this 
world-wide chain- -has modernized more than 1000 G-E jet engines. 

AS ENGINE IMPROVEMENTS are developed by G-E engineers, they 
are incorporated by the modification shop. This assures users of 
G-E engines in service of the latest advances even before these im- 
provements can be tooled into the mass production lines. 

WEST COAST AIRFRAME MANUFACTURERS, and USAF depots 
and bases using G-E jet engines, are served by the centrally-located 
L.A. shop. Additionally, trained shop representatives are sent into 
the field to assist and teach operating personnel new techniques 
and the use of new tools. Training programs are also conducted by 
the shop for G-E jet engine users as well as G-E personnel. 

MEETING THIS IMPORTANT STEP in the manufacturer-to-operator 
process, the L.A. modification shop is another of the many services 
offered G-E jet engine users. General Electric Co., Schenectady, N. Y. 


SPECIAL STAND (above) and other Company-developed 
tools and jigs save time and cost of rebuilding engines. 




GENERAL 



ELECTRIC 



